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May 20. 1965

Dear Mr. Helm:

As a busy executive you know that accomplishing your many professional

Objecti~: ~~: ,~~.~i~~g~~ need is to take time out 01 your hectic :n~~l~\ to

search lor a new team player. T~at's w~erewi~ than 5,000.
We're a full·servlce recruitment Irm meticulouSly selected, aggr~~'

~ PlACEt.lENTS] sive, ambitioUS. high~-qua'lf\ed
c::...J $l.ICCE.SSfIJI- prolessionals not unlike y~urself.

Our selec:tive screenmg,., \ o.n p,ace".s help us locale
75 candidates who not only ":,eet
50 your specilied wor1<. expenence
25 and salary reqUirements, but whoCZJ t§3 are well suited to the corporate

198\ 1982 \g83 \9&l cullure of your company.
. h h· hest success rate in the industryl

One more reaso~ we enJO~~e~o~ competitive in the industry.
Though our lees remam ::o~~re information on our cUent relerenceS. case

Enclosed, please. our reading pleasure.

histOri~n~~e:rt~r:eo;:uu~~~~~~:lffaced with an empty swivel chair, don'

hesitatetocall~·

I Candidate Search UPdate)

~Resllmes

SEARCH DATE:5am~

~ Splendora GOllrm~1 Baby Foods

£.!I:!Q
EXPERIENCE ~ Marketing MWlQg~
FIELD: Foodsllnfwu

SIZE .. j(X). Emplo)'t!u

SALARY REQ... $40·J,JO.ooo Pt!,.ANtWn
LOCATION REQ.• Dnroor
.«.

RELOCATABLE .. Yu

Name Experience Salary Education Age
Anlosz, Hank I978-Present

f~7~~9j1abYFood
545.000 Harvard

33MBNMklg.
Heath Baby Products

Brown. Bob I984-Prescnl
Liz for Kids 548.000 ~~UN/Marketing 26
1982-1984
Bonnie Babc, Inc.

I-layden, Slev~ I979-Prescnt

~-~~~~19b!9Products
543,000 ~~LNSOCiology 35

Nummy Tummies Harvard MBA

Morrison, John 1977-Prcsenl
$40.000 Oxford/MarketingCamille Grocers. Ltd. 32

1974-1977
Georgie Porgic of
London

Wesl. Nick 196 I-Present
Bonnie Babe. Inc. $47.000 UCLA MBNMklg. 42

I :\illg dalabase mallagemelll programs
YO/l C(lll slore. rell1el'e alld SOI'l illjimlla
lioll ill (III aimosl/llllimiled lIumber

o!combillalio/lS. A, opposed 10
.~. -r-'. 11)(' /lYJ)')'OIII'I! pmbab!r
.: doillg illloll: AbOl'l!. /I'!!'!'e

localed eligible calldidales br
salmy alld /lork experiellce.
R/Il dalabase mallagemelll
is also balldrjor Ibillgs like

j!,I!lIeralillg ma,'1er mailillg li,j'!.,:
Crealillg illmices Sorlillg br ::ip

code. Cbeckillg illl'elllon: i\(i
Jiles 10 lose. ,10 clYiss·rejei·ellcl/)g

YOllr Rolodex'lo paperclips

III btL,ill!'SS, people oftell lileelYOlir
lellerbead befOre Ibey /l/eelyo/l. Euer
mil/del'eel IIbal a IJ'f!ell'rillell page I>'11/1
/l'ilb /l'bile 0111 jYII~ abo/lll'olli' buo1l1ess.'

1mb 71)(' ,llacilllosb bjJiceyoli ({III
I'l'en desigll alldPl1l1lYOlir

olm lellelbead. pillS CO/l/'
~' InllepuhliCalloll qllalill'

:---.. lel'l alldgrapbk,,.jor
a laslillgjirsl ililpres

,io/l. ,Ilore i/l/porlallt
)'011 call selldpel'Sollaf.

i::ed lellen'lo as liIall)'
pr(}jpecls a,you bm'e'
paper
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I Recruit-A-Suit Income Statement 1ICandidate Profile Analysis
Fiscal Vear Ending 9130/84
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~ candide'. 2

,," 20 ... " ... " ... " ...
~

70 ...
·52,000 45.000 4'.000 42,000 187,000

CJ c.ndlcl.t. :I
T~AIwlArtlOf n 70 , ... 205-CIondloat. 4 Detroit
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46.000 42,000 31.000 171.000
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...... 72,000 ".000 ".000 ....000
112.000 118.000

Each graph represents seven

106.000 101.000 437.000

to ten pages of lest infonnation
per candidate.

RATlNO E NSES

Individual tests are available
Am_"- 30.000 30.000

for your review at your request.
33.'" 30.'" 123.000

Tp" 2."" 2'" 2,600

A"~

,.00 10.100

As these comparative charts To
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indicate, all candidates tested
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depth study, including extensive .....- '.000 '.000 1,000 '.000 '.000

personal interviews, we highly

, '. '.50 "00 ., 0

300 300 300 ",00

recommend you interview -_ ... ...
candidates 4 and 5 as soon as

10'10 ..... .....
possible. """'"p 50.000

Our office will be contacting
TPN

52.000 SO.... SO.... 202.000

A"~

.,200 4,400 .'00 .,200 17.000

you immediately to set up these T,
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TheMacintoshOffice.
'-

Whether you're Nabisco<li>or Ms. Priss'
Cookie Company you worry about the bottom
line. Write letters. Keep track of inventory.
Keep your overhead under control. Pay taxes.
Retrieve files. Schedule projects. .

Which is why you can dramatically
increase your business' productivity with The
MacintosH" Office.

The cornerstone of The Macintosh Office
is our Macintosh s12K computer. All you need
to know about its powerful, 32-bit, mouse
driven technology is that it reduces the time
it takes to become productive with a computer
from well over a work week to just under a
lunch hour.

But more important, Macintosh runs
more than 500
software
programs that . 1:1 _-_

can solve a ~ -
multitude ~

of business Q~!!!!b~ r::!!!!!~~problems.
When

you team up Macintosh with the second
hardest worker in The Macintosh Office,
our LaserWriter'" printer, you can bring a new
level of professionalism to your paperwork.

It produces publication-quality text
and graphics in letters, internal documents,
presentations, even business fonTIS. There's
no telling what it can save you in outside
printing costs alone. And the LaserWriter can
be shared with as many as 31 Macintosh
computers. So it becomes more cost efficient
with every Macintosh you connect to it

Butcher, baker, candlestick-maker... or
Nabisco, for more infonnation about The
Macintosh Office call 800-446-3000.

No job too big.
Or too small.

AI' you well know, business involves
inllulIIl!1'able number-relaled tasks, not

the least ofwhich is generating income
. aIld expeme staleml!1lls like this

~ ,.. :~ bone. Should you want to
" , • change any qfthe entered

~~I11!1111.~...ijc"'~.""" " itl!1/lS-to take a lookallhe
.... effects qfopening a newt-ce

~~§iii' or decreasing your 05/£1 -a;: spreadsheet program Ii
Multiplan' 4 will aulomatically

recalcu/£lte the entire document.
(Here, we've copied it in/()
M(Jl;Draw~ and enhanced it

for presen/£ltion purposes.)
II not only saves hours qf

entering, double-checking
~~fIr~::::;~"'" and erasing, bul when teamed\""._e::::::;; "" lip with our LaserVlriterpn'l1ter, it

produa!S aprintout impressive 1!1l0ugh
to show a bank president. Fast enough
for this afternoon's meeting.

ifa picilire is worth a thousand u.ords,
business graphiCS like time could cuI
meetings and presentations inlXlI!

We'lIt? taken injmnation onflue
candidates stored in one software

program, copied it into
allotber program, where if
um used to create time COIII-

~ paralive bargraphs. Ollce
Jour data is entered. tbis
particuf£lr sQ/iuKlre program
gillf!Syouyour choiceOf42
different graph cOl!figura

,(,. lions. lou can preVll!wyoul'

:;

-" 'r matl!1ia{ (whether if's ccllldi-
•__ dates, costs or cookies) in

eacb cOl!figul'ation to
, decide wbich chart or

grapb most pmiuasill(i{y
makes yourpoint.

- - _I~_ - _~_ ~_. __•• ....... _ ••--- ..... _ ...-.. ....... "" ......... _.-..., ..........-•• -'''-''-.--. .... 1.

Epson, ABC. and Indesys on FM Radio
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YOUR DAYS OF BUYING
GRAPHICS TERMINALS
ARE OVER!
Now there are two ways to use your
PC to access popular mainframe
graphics products like SAS/GRAPH',
TELLAGRAPH', RS/1 " DISSPLA',
and PLOT-10·. Joining our popular
SmarTerm 125 DEC VT125
ReGIS graphics emulator, our
NEW SmarTerm 4014 product gives
you full Tektronix' 4010/4014 plus
DEC VT102 emulation. View the entire
graphics image on the PC screen, or
use the powerful instant ZOOM feature
to magnify a selected portion of the

AFTER
~~rf~~nT:~~~ix
1024 x 780
resolution.

NANOBYTES

Using Picture Playback, pictures drawn
by the host can be saved, sent to
other users, examined in detail using
ZOOM mode, and printed or plotted
offline. Like all SmarTerm emulators,
SmarTerm 4014 includes powerful
text and binary file transfer facilites,
PDIP' and XMODEM protocol
support, and TTY mode to link you
to popular time sharing services.

By the way, if you only need text ter
minal emulation, be sure to ask about
our SmarTerm 220, SmarTerm 100,
and SmarTerm 400 products.

Join the more than 25,000 "FIRST
CLASS" people who use SmarTerm.
Try it for 30 days with full refund
privileges.

Available from Computerland,
your local software dealer, or
Persoft, Inc.• 2740 Ski Lane
Madison, WI 53713
(60B) 273-6000 - TELEX 759491

William C. Lowe, president of IBM Entry Systems Division, was quoted in a recent New
York Times interview as saying that the IBM PC II "is a mythical product:' which seems to
end any discussion of that matter. Another IBM spokesperson fingered a defective chip "in
less than 10 percent" of IBM's PC ATs as the culprit responsible for its notorious
crashes .... International Measures and Communications (Meacomm) of Houston, TX, is
offering a 6502 and Applesoft BASIC emulator for Apple's Macintosh computer, allowing
many Apple II programs to run on the Mac. Mac+ \I has communications software for the
Apple II and Macintosh so programs can be exchanged using the Imagewriter cable.
Personics of Concord, MA. offers a head-rotation-detection system that replaces the mouse
on Apple's Macintosh. The View Control System includes a small unit that generates high
frequency sound, a headband with three small sound detectors, and a two-button keyboard
add-on to activate the headband and simulate the mouse button. The $200 Macintosh
version is available now; an IBM PC version is also planned. Graphic Software
Systems has developed software allowing microcomputers to act as intelligent graphics
workstations when attached to a host computer that also uses the software. GSS-Grafstation
employs the Virtual Device Interface (VOl) developed by GSS. The company will license the
software to OEMs for $250 per copy. Future Computers, Croydon, U.K., is offering to
OEMs a low-cost computer compatible with IBM's PC AT. Called the FX 100, the machine
features a 10-MHz 80286, two l.2-megabyte floppy-disk drives, 512K bytes of memory, a
proprietary display-adapter card compatible with the Hercules monochrome graphics card,
and a mouse. End-user price is reportedly $2995 .... Korean electronics giant Samsung
has added its name to the long list of makers of IBM PC AT-compatible computers. With a
color monitor and a 20-megabyte hard disk, the Samsung OX-85 reportedly will cost
$4895 .... Mlcrografx Inc., Richardson, TX, announced In·a·Vision, a drawing program
that runs either alone or under Microsoft Windows using pull-down menus and multiple-
window viewing. The $495 program is targeted at drafting and CAD applications. MeTe)
of Bala Cynwyd, PA, has a $50 program, Electronic Envelope, that encodes binary files for
transmission through electronic mail systems that permit only ASCII text to be
exchanged .... Hitachi displayed a portable computer with a detachable keyboard and a
liquid-crystal display. The company predicted that OEMs could sell the system with 256K
bytes of RAM and one 3Y2-inch floppy-disk drive for less than $2000 .... NEC Electronics
said its two-chip set allows design of a hard-disk controller using only 10 chips. The
J.lPD7261 and J.lPD9306 pair will sell for $25 in OEM quantities. Qume, San Jose, CA,
has obtained exclusive rights to market a Hitachi 10-page-per-minute laser printer in the
u.s. beginning in early 1986. No additional details about the printer were available at press
time. Addison-Wesley said its Macintosh version of TrlJe BASIC would be available late
this year. Digital Research formally introduced the GEM DOS operating system for the
68000 series of microprocessors. The debut followed an agreement wi~h Northern
Telecomm, whose 68010-based Meridien computer system will now support GEM and GEM
DOS. National Semiconductor's proprietary two-board computer includes its 32016
processor along with floating-point and memory-management chips. With I megabyte of
RAM. the board set is $2800. Charles River Data Systems has developed a UNIX
System V computer system that uses Motorola's 68020 processor. Initial buyers will get a
140-megabyte hard disk, 4 megabytes of RAM, UN IX System V. 12 serial ports, and other
software for $24,900. Sord Computer also has a six-user UNIX System V computer.
Sord's 68010-based Unibox includes a 20-megabyte hard-disk drive, one l.2-megabyte
floppy-disk drive, I-megabyte RAM, and ports for two users for $4695. A 68020-based

• • _ '" I. • •.
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EVIDENCE OF SUPPORT
During the past few months I have read
several letters from your readers com
plaining about the poor support that they
have received from the manufacturers of
their personal computers. Recently I
needed additional information about the
I/O ports on my AT&T PC 6300. I tried
in vain to find a computer store that sold
the System Programmers Guide or a person
who could answer my questions. In
desperation. I sent a letter to AT&T
describing my problem and asking for ad
ditional information To my surprise. I
received a letter from AT&T less than 10
days later. The letter explained that the
System Programmers Guide had just been
released. so some computer stores would
not yet have it. and gave instructions on
how to order the manual directly. The let
ter also answered my technical questions
completely and even included photo
copies of the pertinent pages from the
System Programmers Guide. I ordered a copy
of the manual over the telephone and
received it less than a week later. Well
done. AT&T! Keep up the good work l I am
very happy with my AT&T 6300 and the
support from AT&T.

DR. MICHAEL ]. PELLETIER

Cincinnati. OH

Many times I have read about how a par
ticular software firm provided less than
adequate service. However. I would like to
be one individual from the silent majori
ty who speaks out for a company that
went above and beyond the call of duty

I read an evaluation of a product from
Morgan Computing called Trace86 The
article described a save-screen function
that Morgan Computing (MC) did not im
plement. I wrote to Me. and the people
there said it was their fault and that they
would provide an update with that feature'
when they had it working properly I
waited several months. and I had almost
given up when I received the update and
documentation free of charge (the call of
duty)

Later. I read about Advanced Trace86
(AT86) I called Me. The cost of the update
was 599. The people at MC must have re
membered me. since they proVided me
with AT86. a letter stating they appreciated
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my business despite the long wait for an
update last time. and a complimentary
copy of Disk Toolkit. a 575 value (above
and beyond the call of duty).

I feel that Morgan Computing deserves
to be recognized as one company that
puts customer satisfaction high on its list
of priorities.

STEPHEN MOFFETT

Bryan. TX

BOTH SIDES OF DEC's RAINBOW
I must take issue with Jared Sherman's let
ter in the June issue (page 32) attacking
the DEC Rainbow 100 I own a Rainbow
100B with 256K. CP/M. and MS-DOS. I
also assembled. tested. and use several
of these in my job at the University of
Louisville. I must take exception to Sher
man's criticisms and to Rainbow critics in
general.

His first assertion was that CP/M-86/80's
BACKUP utility "eats" files I have backed
up hard disks on several occasions with
absolutely no problem. I have a feeling
that Mr. Sherman has not correctly
specified all of the parameters in his
backup setup commands. Digital does not
know of any errata in its documentation
regarding the hard-disk backup

MAl NT does have a known bug regard
ing hard disks. Digital should have told
Sherman that MAINT was not designed to
be used with a full hard disk (by full I mean
100+ files) to begin with.

I find it hard to believe that DEC's cus
tomer-service line was purposefully
evasive in answering his questions. I have
called the line on three separate occa
sions. and I found the people in Atlanta
to be both courteous and knowledgeable.
even when one of my problems involved
a non-Digital modem.

I am writing this letter with WordStar 3.3.
We use WordStar extensively here. and I
have heard no complaints about it not
editing a file over 30K. Again. I believe the
user and not the system to be at fault.

M5-DOS manuals are a problem. It is too
bad that to get the programming docu
mentation. one must shell out 575 for the
MS-DOS programming manual (not 5250;
the manuals have been repackaged and
are now sold separately from DEC direct).
However. the hierarchical directory struc-

ture is documented in the Advanced User's
Guide provided with MS-DOS in chapter 3.
which is entitled "More About Files."

I recently purchased the 575 Hardware
Documentation set and find both manuals
complete and well written. Why DEC
didn't include this with the machine is
unclear to me. DEC would probably
develop a real following among program
mers if it would include these with the
machine. The Rainbow is a well-designed
and well-documented machine. and Digital
should take advantage of this more than
it does.

I was most interested in Mr. Sherman's
story about his hard-disk upgrade I per
sonally installed 25 hard-disk upgrades for
U of L some months back with no prob
lem. The only thing I can figure is that he
had a 100A with a motherboard problem.
Nowhere in the documentation that I have
can I find the fact that you need a new
CPU motherboard to install that upgrade.
According to the documents we received.
to upgrade a 100A requires a new power
supply (included with the 100A hard-disk
upgrade). the controller board (included).
and the drive cable.

Like any complex piece of electronic
equipment. proper maintenance is essen
tial. Mr. Sherman probably does not have
his system under any kind of maintenance
agreement with Digital. When I purchased
my Rainbow. a year of on-site maintenance
was included. I believe the company has
discontinued that offer. but I plan to put
my system on depot (carry-in) main
tenance when my warranty expires. Mr.
Sherman should consider doing the same.
One bad system board will pay for the
agreement for about a year and a half.

(continued)

LETTERS POLICY: To be considered for publioa
lion. a letter must be typed double-spaced on one
side of tfle paper and must include your name and
address. Comments and ideas sflould be expressed as
clearly and concisely as possible. Lislings and tables
may be printed along witfl a letter if tfley are sflort
and legible

Because BYTE receives flundreds of letters eacfl
montfl. not all of tflem can be publisfled. Letters will
not be returned to autflors. Generally. it takes four
montfls from tfle time BYTE receives a letter until
it is publisfled.



Hard Drives

You Can Forget About.

The nicest thing about Maynard's hard drives is their
humility. They never draw attention to themselves. They
simply do what you tell them to do, so you can keep your
mind on your work, not your hardware. Unsurpassed
performance. Versatile design. Superb reliability. We give
you an awful lot to forget about.



It is unfortunate that horror stories like
this continue to plague the Rainbow. I have
owned my machine for·about a year now
and have had no problem with it. The
Rainbow is an excellent product for those
of us who would rather use the machine
than spend our time buying upgrade
boards to give our PC the functionality
that the Rainbow comes bundled with.
Digital should take note of the features the
Rainbow has and price it more compet
itively. Including the manuals would help
also. because no one can know how good
the machine is if Digital won't tell.

MICHAEL E. HARPE

Louisville, KY

LETTERS

As a DEC Rainbow owner, I sympathize
with Jared Sherman's difficulties, Unfor
tunately, not all DEC support people are
equally knowledgeable and helpful. I can
provide answers to two of his complaints.
I am not familiar with the others.

First. the WordStar bug is an "undocu
mented feature" of WordStar version 3.30
that promiscuously destroys parts of files
longer than 32K without telling the user.
After several attempts at communication,
I got the follOWing cure from MicroPro,
implemented using DDT86: First call up
DDT86 with no command-line prompt. At
the "." DDT86 prompt. enter

RWSOVLY IOVR < return >
{to read WSOVLYIOVR into
memory}

S4A 52 < return >
{to set bit at 4A52 hex}

The program will respond with "BI:' Enter
"B2:' a carriage return. and a "." to tell
the program you are finished changing
bytes. Then enter

WWSOVLY IOVR < return >
{to rewrite the program on disk}

Finally. enter 'C to exit.
Obviously, this should be tried and

checked on a copy of the overlay file, not
on the original.

Second, Mr. Sherman owns a Rainbow
100A with MS-DOS version 2.01. which
has a user's manual best described as
abysmal. The software itself also has
several deficiencies (including an inabili·
ty to work with a hard disk or use memory
as a "RAM disk") that are remedied in
later versions. If Mr. Sherman calls (800)
DEC-8000 and asks for contract support,
he can arrange to buy version 2.05 for 565
or version 2.11 for 595, both of which
come with adequate user's manuals. And

(continued)
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(in PA 215-527-8030)

Call Today!
We'll send all you
need to subscribe.

(800)
345-1301

Mini/Micro Bulletin
Personal Computers Today
RobOlronics Age

Newsletter
Semiconductor Industry

& Business Survey
The Seybold Report on

Professional Computing
Stanley Klein Newsletter

on Computer Graphics

ONLINE
BUSINESS

NEWS

Because NewsNet automaticallyfinds the
5% you need. From our database 'of authori
tative, up-to-date business news, you get just
the stories you want, delivered instantly to your
microcomputer. You choose your own, unique
keywords, and NewsNet saves-just for you-

every new article containing those words. Or,
you can find that critical 5% on your own,

with NewsNet's powerful keyword search
ing and text scanning.

Just what's in NewsNet's database? The full text
of over 300 valuable business newsletters. In
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif
ferent industries and professions-everything
from Computers to Investments, from Manage
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:
Your Specialty is our Specialty. Here are just
a few of the 25 Electronics and Computers
newsletters on NewsNet,

.Whyyou
should

ignore95%
of the news

The Artificial
Intelligence Report

The Business Computer
The Computer Cookbook
Consumer Electronics
Data Base Informer
Electronic Mail News
Outlook on IBM
Japan High Tech Review
~icro Moonlighter



Unlike more expensive CAD
systems, In-a· Vision is easy to
install and use. Even the com

puter novice can be productive
in less than a day. And
In-a· Vision is not copy
protected.

Ten Day Trial Period.
We're so sure In-a·Vision will

make you more pro
ductive, we'll give you
ten days to prove it to

yourself. If In-a· Vision doesn't
improve your productivity, return
it within ten days for a full refund.

In-a· Vision will
make your complex
drawing tasks sim
ple and make you
more productive.
Satisfaction guar
anteed. Dial
800-272-3729 to
order or for a free

brochure. In Texas
or for customer support, call

(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave
nue, Richardson, Texas 75081.

you can pan
around in a user-de
finable drawing space
up to 68" x 68" and
zoom in on specific
areas for greater de
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user
definable page sizes, rulers,

grids, and symbol libraries.

Multi-tasking
in a PC-based
CAD system.

In-a·Vision uses
multi-tasking to enable

you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

We created In-a·Vision
just for you. The

engineer who needs
more productive
drafting support.
The designer
who needs ver
satility for alter
nate ideas or
quick revisions.
The architect who
needs to manage a
variety of working
drawings. And the
businessman who
needs first-class presentation mate
rials as well as detailed flow charts
and organization charts.

Introducing In-a-Vision

COillRlex Drawing
. Mad asy

Point. Click. Draw.
Now all you do to create com

plex technical drawings, systems
designs, blueprints, diagrams, iUus
trations, and proposals is point,

click and draw. With
In-a· Vision's mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick
ly, accurately and effi
ciently than ever before.

In-a·Vision's advanced tech
nology includes many features not
found on comparable systems cost
ing thousands more. For example,

(Most popular gmphics card~. plolter.. and printer.. supporti.-'ill
MK:rosofi Windows rornpaliblc. Call for ~pt"Cific OJlCrdling
environment requirements.

MICROGRAFXTM
The Picture of Success.

Inquiry 248
In'a·Vision and MICR<XiRAFX are IrJdcmark~ of
MICROGRAFX. Inc.
Windows and Microsofl arc lmdcrnarks or Microsoft. Inc.
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APPlE· and COMMODORE· are regIstered lrademarks 01 Apple' Compuler Inc. and Commodore' Busmess MachInes, Inc. respechvely.

A total package
including 64K main unit,

Disk Drive and software package
(word processor, data base

and spread sheet)
... all for $499!

CARL D. NEIBURGER

Los Osos. CA

LETTERS

yes, I would agree that DEC is charging
too much for these upgrades. If Mr, Sher
man is happy with version 2,0 I. a cheaper
solution would be to buy a book on MS
DOS from an independent publisher. Files
with technical information on Rainbow
firmware interrupts are available on the
VAX Forum (PCS 16) of CompuServe.

Mr. Sherman is correct that DEC made
the inexcusable decision to solder in the
ROM, at least on the 100A. This ROM
requires the system to be booted from a
floppy disk at start-up but otherwise allows
installation and use of a hard disk.

That said. I should add that I am happy
with my DEC Rainbow. It is basically a very
good machine. Its shortcomings seem to
result from Digital's being oriented to the
mainframe market. Its design approach as
well as upgrade and service policies are
geared toward corporate customers own
ing large machines. When you tell Digital
people that you're an individual owning
one personal computer. they know not
what to think

More features
than Apple(il)for less than

a Commodore"...only S499!*
• Apple®and optional CP/M compatibility
• Built-in Microsoft®BASIC
• Built-in RGB and composite video output
• Built-in 80 column display
• Built-in Centronics printer interface
• Built-in 4 channel, 6 octave sound
• 64K RAM expandable to 192K
• 6-month Warranty

c I:Y: I For your nearest dealer, write or call:TECH VIDEO TECHNOLOGY (U.S.) INC.
2633 Greenleaf Avenue. Elk Grove Village. IL 60007 (312) 640-1776

PAUL HENDERSON

Waynesboro. VA

The June Letters column contained yet an
other blast at the DEC Rainbow. A Mr.
Sherman decried "bugs" he had found,
some so terrible one cannot imagine how
anyone could use such a machine. I have
been developing software on just such a
machine day in. day out for more than two
years. and I have never experienced any
of the bugs Mr. Sherman mentioned. The
only bug I've ever found is a very minor
one in the Rainbow Editor (RED). where
a randomly huge number of pages often
display when one requests to page
backward. The Rainbow works quickly.
dependably. and effortlessly I truly enjoy
using it.

I do. however. share Mr. Sherman's dis
dain for DEC's documents, They are often
sinfully incomplete, But all in all. I find
them easier to garner information from
than most.

ENOUGH ON THE IBM PC!
I greatly enjoyed the multiprocessor ar
ticles (May), Keep up the excellent cover
age of new technologies in hardware and
software.

Let me register a vote against IBM PC
coverage, It's available in overabundance
from almost every other magazine. The
IBM PC was out-of-date technology the
day it was released. and that was a long

(wntinued)

COVER
STORY
TOUCHDOWN ™ KEY OVERLAYS
provide new or additional PC keyboard commands for
compatibility with your software programs Made of heavy,
nonglare material similar to fhe original keytops. wilh commands
printed on the underside for durability These are not ordinary
stick-on tabetsl Hooleon also makes custom overlays 10 your exact
specs. including foreign language and special symbols

TOUCHDOWN ,. KEYTOP EXPANDERS
enlarge small keys (Relurn, Shift, elc,) on the IBM PC
and most look-alikes. They faslen seculely over exist
ing keys with aspecial adhesive provided, yel are easily

removed without damage to the keyboard.

I CUSTOM KEY OVERLAYS can be made to your exact specs at amuch lower cosl than engraving.
~,..

COMPANY P. O. Box 201, Dept. B, Cornville, AZ 86325 (602) 634-7517

r ----------------------,KEY OVERLAYS Diy Price KEYTOP EXPANDERS 0 Blk

I Diy. Price _MulliMale (44 keytops) $29.95 [l Grey I
_5250/5251 (4Bkeylops/honls) $2195 EasiWriterll (22 key10psl Diy. Pnce

I _5520(101 keylops) 29.95 - 7key honts/Handy Card) 2995 _IBM PC, PC/XT, PC Port. I
_3270 (30 key honls) 1895 lotus 1-2-3 (12 keys) , $21.95

I _DlSplaiWrile 2 (36 key1ops) 21 95 - (24 key1ops/Handy Card) 29.95 _IBM 5291 DISplay StatIOn I
_DisplaiWrite 3 (38 keytops) 2195 WordPerlect (13 keys) 2195

I _Dvorak (43 keytops) 2695 - (32 key1ops/Handy Card) 29.95 _Compaq, Columbia (10 keys) 2195 I
_Wordslar (29 key1ops) 2695 _WordPerlect3.2 (32 key1ops/ _Corona, Eagle SPill!. Oubre.

I _Conlrol Key English (5 keytops) 695 10 key lronls/Handy Card) 2995 Key1ronrc (10 keys) 21 95 I
_8tank Overlays (99 keytops) 2195 _WordPerlecl40 (24 key lops/ _IBM 3270 PC "Enler" (I keytop) 395

I _uo-rl-yoursell Kil (200 + pieces) 29 95 11 key fronls/Handy Card) 29 95 _IndiVidual Expanders 275 I
Name TOTAL (Min order $10.00) $__

I Prices include lirst class postage. I
Address (Orders shipped wilhln 24 hours.)

I GIIy Slate__Zrp Arizona residenls add 5% lax -- I
o Visa 0 MC Exp Oate__Card # TOTAL ENCLOSED $__

L Visa or MC orders phone 602-634-7517 Your sallStaclion guaranleed or your money refunded. .J---------------------
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• Standard IBM Charac
ter Set

• Compatible With
Pvpuiar Bit-Mapped
Graphics. ht and
Windowing Applica
tions Software

• Parallel Printer Port

• SuperPak Utility
Diskette

• Hercules Compatible

64K Screen Memory
• 'lWo Pages ofHigh

Resolution 720 Hori
wntal PELS by 348
Vertical Line Bit
Mapped Monochrome
Graphics

• 80 Character By
25 Line IBM PC
Compatible 1I!xt
Display

ASr:ESEARCH I~C.

~!aNi SUpn"Ad hruieMarlu ofASl' ResbJrdI.
11lC. IBM hrIlkmarle o!l"tmtalio1u&1 BMSi1JeSS MII.
chiIUS Corp. HerctIks Gtuphics Ozrd trr:ule1furlt of
Herr:JIks C01ffpwkr ncJl1wlog:;. LoINs 1·1·3 tmd
SyMpiumy tnuJnurlrs ofLo"" 1J<o</opmenl Cory.
Fnt~ trruierfwrlt ofAshltm-Tau. Wwd tnuk
"...rlt ofMiaosoft. 11K. MdaWINDOW I1rIdnrI4rle~~~..:.
ofMdllppl"s. I";;

SuperPak™ RAM disk simu
lator and printer spooler
utility diskette. Judged by PC
WORLD readers as a World
Class Winner for the past two
years, it's worth $45 by itself.

The leadership strength that
makes our consistent quality so
affordable is carried throughout
our complete line ofPC enhance
ment products. We offer a family of
graphics products which provide
a variety of features from serial ports
to expansion memory, as well as
multifunction boards, micro-to
mainframe communications, local
area networks and disk subsystems.

So you can settle for the com
mon, ordinary graphics card and
hope for the best. Or you can pay
$100 less and know you have the
best- Preview! only from AST. For
more information and dealer loca
tions call our Customer Information
Center (714) 863-1333, Ext. 5249.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714
TWX: 753699AST DR.

Now you have a (:hoice for bit~

mapped graphics. Priced at $399
$100 less than what you'd expect
- AST's Preview! brings high resolu
tion bit-mapped graphics and clear,
crisp text to your IBMQP PC, XT or AT
monochrome screen. And there's
no standard like AST quality

Preview! provides all the features
and functions you'd expect, like
bit-map addressing the maximum
supported 720 horizontal pixels
by 348 vertical lines for two pages of
full-screen high resolution graphics,
an IBM PC-compatible parallel printer
port and Hercules'" bit-mapped
graphics card compatibility.

It works with all kinds of soft
ware too, no other card offers more.
New generation integrated business
programs, bit-mapped text process
ing and advanced windowing appli
cations are specialties.

Then there's the nonstandard fea
tures AST is famous for-consistent
quality, reliability, comprehen-
sive documentation, service, support
and extra value. We include our
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DowJones™
Software

For Informed Decisions

Demonstration disk. Just $5~
We've prepared a demo disk to show you

how easy it is to manage investment port
folios. Learn how you can stay ahead of the
odds, call:
1-800-345-8500, extension 48.
(Alaska. Hawaii and foreign call. 1·215-789-7008 ext 48,)

Have your credit card information ready, including expiration
ddte. VISA, MasterCard, and American Express accepted.
Aet now - Oller good for a limited time only.

'Please add $2.50 for shipping and handling.
Market Manager PLUS works with IBMIl!> PC, IBM XT,
Applell!> Macintosh"', Apple lie and lie.

In today's dynamic mar
ket, staying ahead of the
odds means staying on top
of your investments-making
sure you have the right
information at the right time
to manage your portfolio
effectively.

Market Manager PLUS
offers portfolio management for the active
investor. By linking you with Dow Jones
News/Retrieval~ it provides comprehensive
automatic updating and reports.
Here's what it gives you:

• Automatic portfolio valuation updates.
• Automatic dividend distribution.
• Automatic stock-split routines.
• Automatic bond and treasury bill matu

rity alerts.
• Automatic option expiration

and stock long-term alerts.
• Interest and dividend tax

reports.
• Holdings reports by port

folio and security symbol.
• Plus much more.
Market Manager PLUS gives

you easy access to the portfolio
information you need to make
informed investment decisions.

Market Mana~er PLUS by Dow Jones & Company. Inc. and TELEWARE. Inc.
1985 Dow Jones & Company. Inc, All Rights Reserved.
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time ago. I predict that the IBM PC AT will
be in the same position very soon.

ALAN ROBINSON

Jamaica Plain. MA

THE HISTORY OF 0
G. Michael Vose's conjecture (Book
Reviews. February, page 65) that Alan
Thring originated the practice of writing
zero as 0 to differentiate it from the letter
o is wrong, and William D. A. Geary ILet
ters. June. page 181 has correctly identified
it as being common in telegraphy long
before Thring. Military radiograms in
World War II were always so typed. But
there is more to the slashing story.

Telegraphic messages were chiefly
alphabetic letters so the rarer symbol. the
numeral. was slashed. In early computing
the opposite was the case; the numerals
were common while the letters were rare.
so for years it was considered good com
puting practice to slash the handwritten
letter 0. As late as the 1970s programming
textbooks gave this advice and further
suggested putting a horizontal bar
through 2 to distinguish it from 2 and put
ting a horizontal cap and foot on I to
distinguish it from I.

Now that the majority of the symbols
used in computing are letters. we have
gone back to slashing the zeros, and since
input is increasingly entirely prepared on
a keyboard and not handwritten we are
less concerned with the 2/2 and III
confusions.

ERIC A. WEISS

Springfield. PA

MORE ON STRUCTURED
PROGRAMMING
Nearly 20 years after the structured pro
gramming revolution began and roughly
a decade since Pascal and C became im
portant languages and at a time when
almost everyone recognizes the value of
structured programming, it is sad to see
a letter such as the one titled "Toward a
Less Structured Approach" (May, page
458) by Erwin S. Strauss. I'm sure that it
is important that people who are new to
the field see the opposite point of view.

There is hardly one sentence in the en
tire letter that can pass unchallenged! Mr.
Strauss presents two programs side by
side and claims that one is structured
while the other is not. In fact. both are ex
amples of structured "code':"'i.e.. both use
a counted loop. and one uses an IF...
THEN ... ELSE. The flow is from top to
bottom, and neither uses a GOlD. I call
both of these examples "code" rather than

(continued) 8001523·2702 or 6011467·8231
Highway 603. P.O. Box 387. Bay Saint Louis. Mississippi 39520

Telex: 910·333·1618 (BAYTECH) EasyLink: 6277·1271 Inquiry 32



ONE-STOP ARCnet™
LAN SOLUTIONS

programs because both are terrible ex
amples of programs, structured or
otherwise.

The attack by Mr, Strauss was prompted
by the poorly designed index in the
Modula-2 book. Sequential entries in the
index are printed horizontally adjacent to
each other rather than vertically, As poor
as it is, it is at least an index for the book.
The first code segment presented by Mr

Now you can get all the tools you
need to build industry standard
TOKEN·PASSING networks from
one source,
InterContinental Micro,

Our networking packages let you
configure any combination of nodes
(PC sand compatibles, ATs, XTs, Jrs"
Z-100 s) to acommon Fileserver in just
afew minutes with our menu-driven
installation program.

Active and passive hubs allow you
to integrate up to 255 users on asingle
network with increased efficiency as
the network grows.

In addition, our stand-alone ARCne!'"
Workstation/Fileserver and complete line
of S-100 Bus products (single board com
puters, slaves and controllers) give you
and your customers even more options.
ARCnet is atrademark of Oatapoint Corporation.

LETTERS

Strauss works only for even values of N-a
restriction stated by him but given in the
same breath that he attacks the other
code that works for all values of N, I dislike
this indexing scheme as much as anyone,
and I haven't the foggiest idea why it was
done this way. I am certain, however. that
the strange form of the index has about
as much to do with structured program
ming as does the color of the cover

We're also compatible with other
industry-leading ARCnet PCT" and S-100
products, and our PC nc",orking
boards include an optional 256K of
system RAM.

All with InterContinental Micro's
reputation for outstanding reliability,
exceptional service, and highly com
petitive pricing.

Call InterContinental Micro today,
or circle the bingo number below for
ARCnet'" LAN solutions.

.=-1-===- 'r'::""------,-------:;
-= - Intercontinental
IF= Micro Systems
(}~--

4015 Leaverton Court. Anaheim. CA
92807; Phone: (714) 630-0964
Telex: 821375 SUPPORT UO: Easylink: 62562040

The second code segment. which Mr
Strauss claims contains a higher level of
"sensitivity to the user:' is so bug-infested
that it is insulting to the user l If N (the
number of elements in the index) is less
than or equal to PL (the number of lines
on the page), it omits printing every other
index element. If N is one greater than PL
but still less than 2 -PL. the program pro
duces a correct listing for indexes 1. 2, ....
N-PL. PL+ 1. PL+2 ..... N but again
omits all the even indexes between N-PL
and PL. Finally. if N is greater than or equal
to 2-PL. it will print out a correct index
for the first few pages but will always foul
up the last page. It turns out that this col
lection of code will produce the correct
answer only when N is an even multiple
of PL. So much for sensitivity!

The letter continues stating that the first
is a structured program because it "has
fewer lines, fewer statements, fewer vari
ables. it's easier to read and understand
at a glance, etc." (One could only imagine
what "etc:' includes,) I don't know of any
texts that claim any of these are charac
teristics of structured programming, Cer
tainly structured programs are easier to
understand, although not necessarily at a
glance, Often structured programs are
longer and use more variables than un
structured code! (See listing I for an
example,)

Clearly. structured programming has
nothing to do with sensitivity (or its lack)
to the user Years ago it was demonstrated
that any "correct" program could be writ
ten in a structured fashion. Only program
mers are responsible for the program's
sensitivity to the user. The letter continues
by attacking structured programmers
because they insist on producing bug-free
code! Bug-free code? I consider myself a
"structured programmer" and I program
that way because it produces clean code
early on in the code-development cycle:
it gives me more time for other program
ming projects because I don't spend much
time chasing down foolish bugs. The cost
of structured programming that Mr
Strauss speaks of is not one of sensitivity
but one of sitting down with a problem
and solving it long before you begin to
type characters at a computer I enjoy pro
gramming so much that the satisfaction of
working on many projects and producing
well-written programs is worth the so
called cost of thinking out ahead of time.
Strauss's two code segments are prime ex
amples of what happens if you are not
willing to pay that price.

The rest of the letter's attack on struc
(continued)
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If you own an Apple Ilc,
you'd have to add all this

the new Commodore 128 jumps you
Into a whole new world of business,
productiVity, education and word
processing programs while stili run
ning over 3,000 programs designed
for the Commodore 64:M That's what
we call a higher intelligence.

to match the versatility,expandability
and hisher intelligence of the

new CommoClore128
(and it costs less too).

And the new Commodore 128 has a
numeric keypad built right into its key
board that makes crunching numbers
a lot easier. And the Commodore 128
has graphic and sound capabilities
that far exceed those of the Apple lie.
But the most important news is that

The new Commodore 128™ personal
computer is breakthrough technol
ogy at a breakthrough price. It out
shines the Applee lie in performance
capability, performance quality and
price. It Is expandable to 512K RAM
while the lie isn't expandable at all.

COMMODORE 118:: PERSONAL COMPUTER
eApplelso reglslered lrodemark of Apple Computer. Inc, AHigher Intelligence C Commodore 1985

l
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Listing I: David R. Stamp['s example of a structured program.

tured programmers. gurus. and the like is
simply redundant-Strauss has an equal
ly naive opinion of good programmers as
he does of structured programming.

Finally. the last paragraph seems to be
hedging a bit-structured programming is
okay if .... Evidently, he hasn't the fog
giest notion of what the goals of struc
tured programming are. I will never pro
gram my zillionth database application. If
I ever do it. I hope to do it once. then
reuse the same code. If I do it right the
first time, I can use the same technique
over and over. freeing up time for me to
explore new systems. Too bad Mr. Strauss
will be trying to debug his index program.
for if you start by writing buggy programs.
debugging always comes later.

DAVID R. STAMPF

Shoreham, CT

Erwin Strauss seems to be confusing two
important ideas. that of the structure of
a program on the one hand and that of
its "usefulness for any specific purpose"
(which most vendors go to a lot of trou-

(continued)

',INDEX[ENTRY + PL));

',INDEX[ENTRY + PL))

{ Lines/page}
{ N is the number of entries}
{ Full pages - Hmmm, maybe k columns? }
{ Start with the first entry}
{ Full pages first - even if none}

{ Find lines left to print}
{ Watch out for > half pages}

PL : = 60:

FULL_PAGES: = N DIV (2·PL):
START: = 1;
FOR PAGE: = 1 TO FULL_PAGES

DO BEGIN
FOR ENTRY: '" START TO START + PL 

DO WRITELN(INDEX[ENTRY],'
START: = START + 2·PL:
END;

{ Any partial pages? }

L1NES:= N - START + 1;
IF (LINES> PL)

THEN LINES: = PL;
FOR ENTRY: = START TO START + LINES -

DO IF (ENTRY + PL) < = N
THEN WRITELN(INDEX[ENTRY],'
ELSE WRITELN(INDEX[ENTRY));

{ The above works for all values of N - even/odd/big/small/ + / - }



Effortless Communication

~~Ven-Tellnc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

R.llablllty
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card'M only has about 70 parts, rompared
to almost 300 on other modems. We reduced the parts
by building the first LSI modem chip using advanced
switched capacitor technology. What that means to you is
greater reliability and lower power ronsumption, so you can
load up your PC with expansion boards and not worry about
heat or power problems. And we back the Half Card~ with a full
two-year warranty on parts and labor.

You Can Buy the Half Card'·
Anywh.re
You can get the Half Card~ at Computer
Land, Businessland, the Genra Group,
Entre Computer Centers, Macy's Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel: the 1200 Plus~ an
external modem and the PC Modem
1200~M an IBM internal with V.22 inter
national capability.

Feature.
1200/300 baud auto-dial, auto-answer.
Uses the industry standard "AT"
command set.
Runs with virtually all rommunications
software, including Smartrom II and PC
Talk III and integrated packages such
as Symphony and Framework.
Includes Crosstalk-XVI~ software.
On-board speaker and extra phone jack
for easy switching from voice
to data mode.
Selective tone or pulse dialing;
full or half duplex.
Automatic answer on any ring.
True ring or busy signal detection.

• •
IS In
Ven-Thl's Half Card'· modem

all the best cmputers.
ven.T" 9Ne. you kit. of reason.~ou~.~~'S ~.W~~~~~Y~~~;...~~t....::::::::::
~~b~rl~~mro~~~~!!c!a~r;d~~:::~::;~~~:~~:~~!~::;;;;;;::::~.is a romplete system that lets you rommunicate with
other PCs, mainframes, and databases effortlessly.
It includes Crosstalk-XVI~ software. It's reliable.
It's got all of the features you want. And it's
a good value.
Do You Own On. of Th•••
Comput....'
Chances are you do. And if you're
thinking of buying a modem, ronsider
the Half Card'M. Because of its small size,
the Half Card'M fits in more romputers,
including all of the models we've listed
here. The Half Card'M is small, so it fits in
short slots or long. That means you can
save your long slots for other expan-
sion uses.
• fIortl••• Communication
Each Half Card'M romes with Crosstalk-XVI~

rommunications software, by Microstuf. It's
the easiest to use, whether you're a beginner
or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk~ for
the first time a snap. It can turn your PC into a
terminal on a mainframe romputer with its power
ful terminal emulation feature. It will even oper
ate your PC when you're not there. You can call
into an information service such asThe Source or Dow Jones News
Retrieval, or transfer files and electronic mail, all at the touch of
a button. The Half Card'M ronnects your romputer to the world.
Effortlessly.
More Mod.m for Your Mon.y
When you bUy the Half Card:Myou don't need anything else. The
Half Card'M is a romplete rommunications package that includes
a full-featured modem and the best known software on the market.
Complete easy-to-understand instructions with full technical support
on installation and use. And a very rompetitive price. The Half
Card~M with Crosstalk-XVI~ software, retails for only $549.

Crosstalk is a registered trademar!< of Mlcrostul. Inc. Smartcom Ills a trademar!< of Hayes Microcomputer Products. Symphony is a trademar!< of Lotus Development. Framework is a trademark of Ashton-Tate.
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See what EnerConnect can do
with mainframegraphics on yourPC.

EnerConnect© is the first software package
that puts mainframe graphics capability into the
hands of anyone with an IBM PCIXTIAT or
3270 Pc.

Nowa PC user can have desktop access to
business and technical graphics applications
generated by GDDM, ISSCO's Tell-A -Graf®
and DISSPLACP SASIGRAPH® and IGES
datafiles.

Once they're displayed, EnerConnect lets you
manipulate them in a variety of ways. You can
rotate, enlarge, reduce, cut-and-paste with
other elements from different mainframe files,
add text and even direct output on low-cost PC

ENERTRONICS SEE I N G

printers and plotters. All without using expensive
mainframe connect and processing time.

You can also use our PC-based graphics
program, EnerGraphics, to interface with
spreadsheet data from LOTUS 1-2-3, VIS/CALC
and other packages, turn the data into easy-to
understand bar charts and then combine them
with mainframe graphics.

EnerConnect. Your Mainframe-to-PC software
link. Developed by the specialists in graphics
applications software.

Call or write for our free brochure and see what
EnerConnect can do for you.

IS BELIEVING

Enertronics Research, Inc • 150 N Meramec • Suite 207 • St. Louis, MO 63105 • (314) 725-5566 • 1-800-325-0174
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How to go
from

--- to DOS
without

• •comprormsmg
your

standards.
It's easy. Just get an industry standard file access

method that works on both.
c- ISAM'" from RDS.
It's been the UNIX'" standard for years (used in

more IX languages and programs than any other
access method), and it's fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index
ing structure offers unlimited indexes. There's also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?
We use it ourselves. It's a part ofINFORMIX~

INFORMIX-SQL and File-it!~ our best selling data
base management programs.

For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.

You11 see why anything less than C-ISAM is just
a compromise.

RELATIONAL DATABASE SYSTEMS, INC.
1985, Relational Database Systems, Inc. UNIX isa trademark of AT&T Bell Laboratories. i FORMiX is

a registered lmdemark and ROO, C-ISAM and File-It! are trademarks of Relational Database Systems, Inc.
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ble to advertise but then disclaim in their
license agreements) on the other. I whole
heartedly agree with Mr. Strauss's view
that a program should not be simplified
to the point that it does no useful work.

In his example of two programs to print
an index in two columns, he is in error
when he describes the first as structured
and the second as unstructured. In fact.
his second program clearly shows the
same structure as the first. extended to
add the concept of a page and to re
arrange the data. I could give an un
structured version of the second program,
but yours is a family publication. Suffice
it to say that it would use GOlDs in the
manner Dijkstra considered harmful. The
two programs illustrate the concept of
stepwise expansion of a simple algorithm
to solve a more complicated problem.
Structured methods were developed in
response to the problems of developing
large. complex programs. Of course, if two
programs solve the same problem, the
simpler one is to be preferred. If Mr.
Strauss's gurus tell him his two programs
do the same thing, or that he should
choose the first anyway. then they are false
prophets and he should cast them out.

A programmer can be competent but
fail to understand the methods he uses.
Structure in a programming language is
like good grammar in a natural one. It
lends clarity of expression. Spoken
language may exhibit looser grammar
than formal written language, but a
speaker who has mastered grammar is
more likely to be correctly understood by
his listeners. Not all programs should be
written in the formal style appropriate to
a legal contract. but a programmer with
a good grasp of structure can use it even
in his less formal utterances. If he does so.
it is more likely that his program will tell
his corr.puter what he really wants it to do.

Our choice of a language may be like
using the jargon appropriate to a profes
sion. It can provide a useful shorthand for
communication with other initiates. but it
can be limiting if used to express thoughts
in a wider realm. Jargon frequently reads
as very poor English. Some computer lan
guages are also poorly suited to general
applications, even though they may be
quite satisfactory for chosen purposes.

If a language enforces a structure. an ex
perienced user will think within that struc
ture. That is why it is important to teach
structured languages like Pascal or Logo
early if possible. You cap then learn other
languages as appropriate. For example,
Pascal is not suitable for systems program-

(continued)
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ming (not because of the structures pro
vided for flow of control but because it
imposes restrictions on access to memory
and I/O in order to guarantee correct
matching of data types in common ap
plication programming situations and
doesn't provide for multitasking). When
using an unfamiliar language, a program
mer may well display the accents of lan
guages he knows better. Perhaps a Pascal
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accent could add real charm to a BASIC
or assembly-language program.

JOHN MAINWARING

Raleigh. NC

MAKING BASIC MORE
POWERFUL
I programmed a bit of FORTRAN in col
lege in the early 1960s and then got into
programming in a bigger way in about

Inquiry 45

1967 with BASIC It's the language I cut
my programming teeth on.

BASIC didn't have a very good reputa
tion in those days. I taught after-hours
classes in a largely FORTRAN-oriented
company, and some of my students would
come to class shaking at their very foun
dations because their "sophisticated"
FORTRAN colleagues in the terminal room
would chide them about their choice of
language, even corrupting the BASIC
acronym to mean Baby's All-purpose, Sim
ple Instruction Code.

But we had an extraordinarily good ver
sion of BASIC at our disposal. and I was
a master of it. I'd accumulated many imag
inative and provocative tricks up my
sleeves to use things like strings, logical
variables, complex numbers, and matrix
functions to solve complex problems in
elegant. unexpected, and simple ways.
Had anyone of those 1960s computer
yuppies challenged me to a FORTRAN
versus-BASIC shoot-out and let me pick
anyone of two dozen problems to solve,
I'd have beat the diapers off them.

Since then, I've gone on to program a
fair amount in APL, FORTRAN, Pascal.
Ada, some C and bits and pieces of other
languages on UNIX and other operating
systems. And what I've found is that each
language has its application.

I don't do much hands-Qn programming
any more. But I make a hobby of devising
yet other new tricks for BASIC; these days,
I get a kick out of programming it to mimic
the good software and engineering fea
tures of other languages. And that's what
drew my attention to Arthur Huston's ar
ticle "Structuring BASIC (June, page 243).

Mr. Huston did a good service for the
BASIC world with his article on building
libraries, but we can go farther than he
went when we start talking about mimick
ing the type-checking, procedure, error
processing, COTO-Iess programming, and
other features inherent in other languages.
For (believe it or not) it is possible to
emulate these things in a good BASIC and
make your programs incredibly readable
and debuggable along the way. Why, I've
even emulated, in a crude, first-cut way,
Ada's generic package-not to mention
TBD's workers-and-managers architecture
and the principles of top-down program
ming and interface development.

It's fun, intellectually stimulating, and do
able-if you set your mind to it and don't
victimize yourself with that sense of Baby
BASIC

GENE BARNETT

Redondo Beach. CA
lcontinued on page 424)
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Conversion Algorithm Bug

Mark Werley, a BYTE reader from Yuma,
Arizona, reported a bug in David L. Kahn's
article "A Unit-Conversion Algorithm:' (See
page 151 of the March BYTE.)

Line 310 in listing I (page 154) should
read as follows:

310 IF MID$(I$,X,1) =" " OR X> = LEN(I$)
THEN 320 ELSE X=X+1:GOTO 310

Mr. Werley also modified the program
so that it will run on his Commodore com
puter. which has neither an ELSE nor an
ELSE IF command. He recommends
inserting

310 IF MID$(I$,X,1) =" " OR X> = LEN(I$)
THEN 320

315 X=X+ 1:GOTO 310

Mr. Kahn tells us that other readers have
pointed out one more error. In line 7250
(page 156). the DATA has an incorrect
value statement. As it appears now, the

program will produce inaccurate answers
in any conversion involving the term
ACRE The correct value is 2.4 710536E-4.

Our thanks to Jack Heddon and Ray
Isenson for taking the time out to report
this bug.

The PRINT CHR$(12) in lines 10. 130.
and 4000 requires some clarification. ac
cording to Mr. Kahn. In most versions of
BASIC a CLS statement would have been
preferable to the PRINT CHR$(12). but
Mr. Kahn's BASIC compiler does not sup
port the CLS statement. With both his
compiler and his interpreter. the PRINT
CHR$(12) worked just fine.

Also note that line 130 is unnecessary
in the MS-DOS version of the program. In
addition. the TRS-80 version prints some
material between lines 10 and 130 that is
not needed with Ms.-DOS. The line was left
in to minimize the differences between the
two versions.

"In Brief" Error

In the "In Brief" column that accompanied
Laine Stump's article "The Kit Solution:'
we supplied some erroneous information.
(See page 196 of the March BYTE,)

The Slicer comes with a CP/M-86 BIOS.
The operating system itself is 585 Con
current CP/M. as of press time. is unavail
able and unpriced.

AI Book Available

A number of readers have reported that
Focal Press of Stoneham. Massachusetts.
no longer carries Mike James's Artificial In
telligence in BASIC. which was recently
reviewed by Norman J. Chaplin. (See April.
page 68.)

This book can be ordered from Newnes
Books. 84-88 The Centre. Feltham. Middle
sex TW I 3 4BH. England

Our thanks to orman J Chaplin for
tracking down a distributor for this book.

Alternative Approaches to Structured BASIC Programming

Jack M. Fischer. network manager for the
Thlsa Computer Consortium, recently
wrote us lauding Arthur Huston for the
"excellent case Ihe makesl for writing
structured BASIC programs." (See "Struc
turing BASIC' June. page 243.)

Mr. Fischer notes that Mr. Huston's ap
proach to structured BASIC programming
relies heaVily upon adherence to rules for

line numbering and for the naming of vari
ables and subroutines.

Programmers at the Consortium. reports
Mr. Fischer. have developed a number of
tools and techniques that eliminate the
need for strict rules. One such technique.
FLOAT. lets you float BASIC subroutines
between programs and libraries by pro
viding you with an insert capability to

eliminate the need for line numbering.
Another tool compensates for the lack of
local and global variables.

If you want to learn about the Consor
tium's approach to structured BASIC pro
gramming. write to the Thlsa Computer
Consortium-Structured BASIC. POB 707.
Owasso. OK 74055 Please enclose return
postage.

Systems Transfer Documents Between Word Processors

Flagstaff Disk Conversion Equipment
distributes systems that transfer document
files between most word-processing
equipment and the IBM Pc. PC XT. and
PC AT. Word processors supported include
CP/M systems. Displaywriter. OS/6. Wang.
Xerox. and IBM S/32. S/34. and S/38.

The Diskette Connection lets you read
and write most 8-. 5\4-. and 3V2-inch disks
It comes with a PC controller card. an
8-inch floppy-disk drive. and a cable.

The Word Connection. used in conjunc
tion with the Diskette Connection. lets you
transfer disk-based document files be
tween word processors. Word Connection
programs use IBM-standard Document
Content Architecture (DCA-RFT) to trans
fer document files and such parameters
as page size. tabs, headers. margins. and
typesetting control characters. The conver
sion is said to take place at 40 pages per
minute. Transferred documents can be

\

sent directly to a mainframe via IBM's
PROFS and DISOSS electronic mail.

Flagstaff Disk Conversion Equipment is
a distributor for Flagstaff Engineering Inc..
which produces the Diskette Connection
and the Word Connection. The Diskette
Connection is 51099. and the Word Con
nection is 5695. Contact Flagstaff Disk Con
version Equipment at 1805 North Beaver,
Flagstaff. AZ 8600\. (800) 821-7493. ext.
236: in Arizona, (602) 774-5422 •
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Introducing The B

ADVANCED TECHNOLOGY COMPUTER BT/AT

.3lmm Dot Pitch.
14" Diagonal Screen.
Black Matrix Picture Tube
Plugs Into IBM Ollor/Graphics or
Olmpatible Adapter Card.
Resolution (640 x 200).
Enhanced (640 x 350).
Tilt/Swivel Base.

illGH RESOLUTION
COLOR MONITORS
HR31200
HR31 350 (Enhanced)

20 Megabyte Capacity.
Boot From The Hard Disk--No
Software Patches or Drivers.
Runs All The Popular Software
Designed For The XT.
High Reliability and Durability-
Specially Plated Drives.
Includes ldir "Visual Shell" and
Xydex Software, Bezels.

PC HARD DISK
SUBSYSTEMS
BT20 (Internal)
BT20E (External)

_..-... - 't""'<. ,\
'; .
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~~

Plugs Into The IBM Monochrome
or Olmpatible Adapter.
720 x 350 Resolution.
12" Diagonal Screen.
Super Crisp Text Capability.
High Resolution TTL.
Tilt/Swivel Base.

illGH RESOLUTION
MONOCHROME MONITORS
HR 39 (Green)
HR 134 (Amber)

Solid State Capacitive
Key Switches.
3-Position Height Adjustment.
Keys In Standard Type
writer Positions.
Seperate Cursor Olntrol
and Numeric Keypads.
Easy-To-Read Key Legends
LED Indicators For All Lock Keys.

Monochrome Graphics
Adapter (720 x 348).

Monochrome Monitor (Green).
Tilt/Swivel Monitor Base.
IBM PC AT Hardware and

Software Olmpatiblity.
GW-BASIC and MS-DOS 3.1.

PC KEYBOARD
BT5151
AT KEYBOARD
BT5161

,-
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44 Mb Hard Disk Drive.
640K Internal RAM.
8 I/O Expansion Slots.
1.2 Mb Floppy Disk Drive.
2 Asynch Serial
Olmmunication Ports.
2 Parallel Printer Ports.

BACKUP POWER SOURCE
AT800
xnoo
SB200

Battery Powered Up To
30 Minutes.
Surge Suppression!
Noise Filtering.
Brownout Protection.
800, 300, 200 Watt Models.

MONOCHROME CARD
HR720
COLOR CARD
HR640

Olmplete IBM Olmpatibility.
High Resolution Graphics
Capabilities.
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T/lnte__ tor Series

3350 Scott Blvd., Bldg. 52
Santa Clara, California 95054

Inside California Outside California
(800) 841-2474 (800) 323-8437

Peripherals designed to enhance systems and sales. Basic
Time products are the latest technology and highest quality
available today, at prices that will make you competitive. We
only sell to VARs, VADs and integrators--end users, contact
your dealer for more information.

EXTERNAL MODEM
BT2I2A/I200E

Auto-dial, Auto-Answer.
300/1200 Baud Operation.
Runs All Hayes Compatible Soft
ware Like Crosstalk, Relay,
Smartcom II, and Sidekick.
RS-232C Compatible.
Snap Hatch For Switch Access.
Eight Status Indicator Lamps.
External Volume Control Knob.

AT ENHANCEMENT KIT-I
BT44 (44 Megabyte)
BT70 (70 Megabyte)

Combined With The
AT4X4Plus-512K.
No Other Chips Needed.
Runs All The Popular Software
Designed For The AT.
High Reliability and Durability.
Faster Access Time
Than AT--3O msec.

Inquiry 310

PC MULTIFUNCTION CARD
BT6Plus

Add 64K To 384K.
Parallel Printer Port.
Serial Communications Port.
Cock/Calendar.
BTPak Software--BTDrive
(Electronic Disk Emulation) and
BTSpool (print Spooling)
Optional Game Port

SPOOUNG TAPE BACKUP
BT/SPIOE

10 Megabyte Capacity Reels.
Backs Up 20 Megs In 30 Min.
File By File Recovery.
Uses Standard 1I4"Tape Reels.

INTERNAL MODEM
PC2I2A/I200

Auto-dial, Auto-Answer.
300/1200 Baud Operation.
Runs All Hayes Compatible Soft
ware Like Crosstalk, Relay,
Smartcom II, and Sidekick.
Two Phone Jacks.
Includes PC-TALK III Software,
Modular Phone Cord.

caSIl:

AT MULTIFUNCTION CARD
AT4X4Plus

Add 128K To 4 Mb.
Double Split Memory Addressing.
I To 4 Serial Ports.
Parallel Printer Port.
Optional Game Port.

CARTRIDGE TAPE BACKUP
BT60Streamer

60 Megabyte Capacity.
Backs Up 20 Megs In 12 Min.
Image Backup Capability.
File By File Recovery.
Uses 1I4"Data Cartridge.

Lime
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W·H·A·T'S N·E·W

FIRST LOOK

The SW!:IftCard add-in for Apple lie computers.

Application Environ
ment for Apple lIe

T he SwyftCard from in
formation Appliance

InCo is a text-oriented data
handling product based in
ROM that comes as an add
in card for the Apple lie.
The brainchild of Jef Raskin.
former head of the Apple
Macintosh development team.
the card offers word-process
ing. information-retrieval.
program-development. cal
culation. and telecommunica
tions capabilities in an inte
grated package.

The SwyftCard environ
ment is designed for speed.
Because the program re
sides in firmware. there is
no need to access a disk for
program information. All
data manipulation occurs in
memory. roughly 40K bytes
on a 64K-byte Apple lie. The
SwyftCard uses a disk for
mat that equates one disk
to that 40K-byte figure: this
wastes some disk capacity,
but the only times 'the pro
gram really has to use the
disk drive are at the begin
ning of a work session
(retrieving data) and at the
end (saving it).

The program is available
directly from the card's firm
ware when you turn on the
computer. Since the Swyft
Card serves as its own oper
ating system. you need a
single disk only to store
data. Thus you can use the
card with a minimal hard
ware setup: an 80-column
64K-byte Apple lie. a mono
chrome monitor. and one
disk drive. The SwyftCard
does not interfere with other

Apple software: if you place
a program disk in the drive.
one keystroke removes the
SwyftCard system and loads
the new program.

The environment is essen
tially a continuous scroll of
text divided only by page
breaks. You enter data as
with any word processor.
and the SwyftCard provides
all standard word-processing
functions. There are no files
as such; if you wish to print
a section of the scroll. you
mark the top and bottom of
the region and send the
block to the printer. Format
ting for printing is auto
matic. although you can
change parameters when
you want. Rapid movement
through the text scroll is
provided by a search algo
rithm that takes advantage
of a peculiarity of the Apple
lie keyboard-two keys with
apple symbols on either
side of the space bar. De
pressing one of those keys
initiates asearch for the
next letter or combination
of letters entered; you can
abort the search by typing a

short string of gibberish.
The right key searches for
ward: the left one moves
backward.

The SwyftCard interfaces
smoothly to the IIe's Apple
soft BASIC interpreter. You
enter programs as raw text.
You highlight the program
text as you would for any
word-processing block oper
ation. press one command
key. and the program ex
ecutes. BASIC can also be
used as a shortcut for some
text manipulations. For ex
ample. you can store boiler
plate phrases or paragraphs
as string variables. 'TYping
the variable name. marking
it. and executing it recalls
the stored text: retyping or
complex copying operations
are replaced by a few key
strokes. You follow similar
mark-and-execute proce
dures for calculating numer
ic expressions in text and
for setting printer and tele-

communications parameters.
You do the same to dial

the modem. Once you are
connected. the text of your
on-line session is incor
porated into the scroll. If
the modem is set to auto
answer. the SwyftCard will
act as a rudimentary bulletin
board-it will accept an in
coming text stream. If you
are at the keyboard. the
card stores the message
without interrupting your
work.

Priced at 589.95. the
SwyftCard package contains
the card itself. self-adhesive
labels for the nine command
keys. a manual. a schematic
diagram and theory of oper
ation. a tutorial disk, and a
utility to convert SwyftCard
files to Apple ProDOS
format.

Contact Information Ap
pliance Inc.. 530 University
Ave.. Palo Alto. CA 94301.
(415) 328-5160.

-Ezra Shapiro
Inquiry 600.

(continued)

- Inquiry 10 for End-Users. Inquiry II for DEALERS ONLY.

\
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WHAT'S NEW

Megadata's Model Seven UNIX s~stem.

Spreadsheet Bridges
1-2-3, dBASE

V P-Planner from Paper
back Software is an

integrated spreadsheet/data
base manager for the IBM
PC and compatible com
puters. Its basic command
set. macro capability. and
data structure are compati
ble with Lotus 1-2-3; VP
Planner can process files
prepared with 1-2-3 and
make use of spreadsheet
templates developed for
that program. VP-Planner
can also import or export
data as dBASE II or dBASE
III files without any special
conversion.

VP-Planner stores logical
operations and formulas as
spreadsheet macros-data
can be saved by choosing
the most efficient format.
The program uses sparse
matrix technology to op
timize memory use (empty
cells or data fields are
essentially ignored; only ac
tive cells require full space
in memory).

VP-Planner can organize
data and logic from either
database or spreadsheet
files (or a combination) into
what is called a multidimen
sional database. Up to five
dimensions are supported.
The spreadsheet acts as a
window into two dimensions
of the five. Thus. VP-Planner
can perform complex sorts
based on multiple criteria
and can construct fully rela
tional database joins.

The primary user interface
is that of a spreadsheet.
However. the grid can be
used for entering. viewing.
and editing database infor
mation (either multidimen
sional or dBASE) in a table
format.

Written in FORTH. VP
Planner also features auto
matic recognition and use of
8087 and 80287 math co
processors. a "learn" func-
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tion that records keystrokes
into macros, background
printing of worksheets. zero
width columns, and pass
word protection of data
bases.

Suggested retail price for
VP-Planner will be 59995.
which does not include a
graphics print program. No
price has been announced
for VP-Graphics. a compan
ion product that will answer
that need. According to the
company, VP-Planner will be
available in late September;
release of VP-Graphics will
follow shortly thereafter.
IEditor's note: This item was
based on prerelease software and
preliminar~ documentation. Final
product specifications are subject to
change I

Contact Paperback Soft
ware. 2612 Eighth St..
Berkeley. CA 94710. (415)
644-2116.
Inquiry 601.

Corvus Cheetah
Uses 68010

C orvus Systems' Cheetah
workstation uses a

10-MHz Motorola 68010 pro
cessor and includes a 15
inch monitor with a resolu
tion of 800 by 620 pixels
and a I-to-I aspect ratio
Designed for computer
aided design. engineering.
and electronic publishing ap
plications. the Cheetah also
features a 20-megabyte
hard-disk drive. one 640K
byte floppy-disk drive. I
megabyte of RAM. four
RS-232C ports. one RS-422
port. and an Omninet local
area network port.

Standard software includes
the UNIX System V operat
ing system. a C compiler. a
window display manager.

and Corvus Connection net
work software. Up to 4
megabytes of RAM. addi
tional mass-storage devices.
and an optional f1oating
point math coprocessor can
be added.

With the 20-megabyte
hard disk and I megabyte
of RAM. the Cheetah is
priced at 59995 For addi
tional information. contact
Corvus Systems Inc.. 2100
Corvus Dr.. San Jose. CA
95124. (408) 559-7000
Inquiry 602.

8300 Model Seven
UNIX Processor

M egadata's 8300 Model
Seven uses the 68000

16-/32-bit microprocessor
The basic system features
UNIX System V. I megabyte
of RAM. a 26-megabyte
Winchester disk. a I-mega
byte floppy-disk drive. and
two RS-2 32C ports. This
desktop computer is trans
portable.

An expansion board pro
vides eight RS-232C ports
and an additional 512 K
bytes or I megabyte of
RAM for a maximum of 2
megabytes of system mem
ory and eight users. Other
options include increased
disk capacity and streaming
tape backup

The Model Seven sells for
54399. The expansion board

adds from 5650 to 5990 to
the basic system price. de
pending on amount of mem
ory. Contact Megadata
Corp.. 35 Orville Dr..
Bohemia. NY 11716. (516)
589-6800.
Inquiry 603.

HP Disks

H ewlett-Packard has in
troduced 10- and 20

megabyte hard-disk subsys
tems and a \4-inch stream
ing-tape backup designed
for IBM microcomputers and
close compatibles as well as
HP's own personal com
puters.

The HP 9154A 10-mega
byte hard-disk drive stands
415 inches high. runs 3l;\
inch platters. and has an
average access time of 75
milliseconds. In addition. the
drive has been modified to
withstand shock and vibra
tion. head and bearing as
semblies have been re
designed. and the platter
has been coated with a
layer of sputtered carbon
for added surface protection
and lubrication. The HP
9134H 20-megabyte hard
disk drive stands 515 inches
high. runs 5\4-inch platters.
and has an average access
time of 85 milliseconds.

(continued)



INFOWORUYS SOFTWARE PHODlJCr OF THE YEAH

Borland's SideKickTN Will Clear
YOUt Desk: In 30 Minutes And

Increase YOUt Productivity By 50%
SideKick is a combination of seven desktop accessories, which makes SideYJck the
single most effective business tool. Just a keystroke suspends your application
program, givingyou a windowinto SideKick. Another keystroke brings

you back to where you were. Instantly. It's that easy.

AFULL-SCREEN WORDSTAR™- \
LIKE EDITOR
You may jot down notes and
edit files up to 25 pages long.

AN ASCII TABLE
for easy reference.

AN AUTODIALER~
for all your phone calls.
It will look up and dial
telephone numbers for you.
(A modem is required to use -'2;{;
this function.) {~l·.

APHONE DIRECTORY-~~~~
for your names,
addresses and
telephone numbers.
Finding a name or a
number becomes
a snap.

THE CRITICS' CHOICE
''SIDEXJCKdeserves aplace in everyPC .....,..,.ICE«
"1/you use a PC, setSIDEKICK You 'IJ soon
become dtlpendenl on it." .",...1m
"SlDBKlCX Is byJar the bat wr've seen. II Is also
Ibe It1tISI etpensive. .. III...... BIfIENEIISI

"IfJ....betlull/ul~oj
1Jtn&lfr'r NxItCICf1.Y~SIDBKlCK
AlIt lftMtIKJ't"OI' fIIfgf/Jll'l oJ"disp/(Iy
.,..(.-....0WIItIIdby Ibe 1IOI8ptMl
.....)10*1ft1IIfIIIIL II11--

A MONTHLY CALENDAR

f functional from year
1901 through year 2099.

. .. ~ ADATEBOOK
~~.:Vu~·~.y . to remind yo~ of
~ ~,d. ,.J! Important meetmgs

1' .•~'·'::":"':·1 and appointments.

~ t~' "·:':':7' AFULL-FEATURED
CALCULATOR

ideal for business use.
It also performs decimal

to hexadecimal to
binary conversions.

COPY·PROTECTED

$54.95

NOT COPY·PROTECTED

$84.95



WHAT'S NEW

The HP 9142A !4-inch
streaming-tape backup uses
standard 15- and 60-mega
byte cartridges, storing 2
megabytes of data per
minute The 15-megabyte
cartridge has an average ac
cess time of 15 seconds: the
60-megabyte cartridge aver
ages 45 seconds.

The PC!T format (Personal
Computer/Tape, a registered
trademark of Tallgrass Tech
nologies Corporation) that
HP has chosen is compati
ble with PC-DOS 20, 2 I.
and 30, and MS-DOS 2.11.
This lets you address files
on tape with DOS com
mands It also means that
the backup unit can emulate
a hard disk. In fact. you can
boot DOS from the tape.
Other PC/T features include
selective backup and re
store, off-line tape format
ting, a media monitor that
counts the number of times
the tape is used, and the
ability to partition a car
tridge into one, two, or four
volumes, each accessible by
its own directory.

The drives can be hooked
up to IBM personal com
puters and close compati
bles via the HP 88500A in
terface kit. The kit includes
a short-slot card, cables, and
disk-utility software that can
support up to seven hard
disks and one tape backup.

The HP 9154A 10-mega
byte drive is priced at
51690, the 9134H 20-mega
byte drive is 52390, and the
9142A cartridge-tape backup
is 51690 The 88500A inter
face kit is 5199. Contact In
quiries Manager. Hewlett
Packard Co, 1820 Embar
cadero Rd, Palo Alto, CA
94303 or your local Hewlett
Packard dealer.
Inquiry 604,
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The LP3700 large-format plotter

Large-Format Plotter
for Micros

I OLine Corporation's
LP3700 Plotter. a large

format 54995 plotter, has
twin RS-232C ports that let
you use it in most micro
computer-based CAD/CAE
environments. It can draw
on any size media, con
tinuously adjustable to full
size "E" (i.e, 36- by 48-inch)
drawings.

Axial plotting is performed
at 10 inches per second:
diagonal plotting speed is
14 inches per second (max
imum) Addressable resolu
tion is 0.001 inch, 00025
inch, 0.1 mm, and 0005
inch: mechanical resolution
is 0.002 5 inch. Repeatability
is 00025 inch, or. with a
pen change, 0010 inch. The
LP3700's buffer can accom
modate 14,000 bytes (i.e.,
approximately 1500 vectors)

Operator controls include
eight pen-move directions.

selectable pen-move rates.
chart-hold actuation, pen
speed, chart size, and plot
limits. Among the keyboard
indicators are diagnostic test
codes, plot out of limits,
command error. and view
ing/pause

The LP3700's ASCII char
acter set is resident within
the plotter. Its parameters
are 8 bits, no parity, and 2
stop bits at 300 to 9600
bps Since the LP3700
emulates Houston Instru
ment's DMPL, it can be
used with a wide wariety of
available software It can
use both cut-sheet and roll
stock paper. vellum, matte
polyester, mylar. or acetate'
film The LP3700 can use
such pens as Hewlett
Packard-compatible liquid
inks, disposable fiber-tip
pens, or roller balls. You can
obtain custom pen adapters

Oak and metal plotter
stands are available. Contact
IOLine Corp., Suite DI.
19417 36th Ave. W. Lynn
wood, WA 98036, (206)
775-7861.
Inquiry 605.

LISP Interpreter and
Compiler

L evien Instrument Com
pany has introduced a

LISP interpreter. BYSO LISP
1.17, and a LiSP compiler.
BYSO LiSP 2.17. The inter
preter uses lexical binding,
and the compiler supports
both lexical and dynamic
binding All the features of
version I 17 are supported
by 2.17.

BYSO LISP 1.17 features a
full-screen editor, a structure
editor that displays pro
grams in graphics format.
and six prettyprinting styles.
Among its file- and library
management capabilities are
open, close, define and save
a library, read and write
random-access files, read
and write sequential charac
ters, atoms, lists, and strings.

Data types include inte
gers, multidimensional ar
rays, structures, and oblist. ,
Such list-manipulation con
ventions as car, append,
map functions, intersect. and
remove are standard. Some
of the control structures are
cond, if, or, prog, return,
let*, and apply.

BYSO LiSP is compatible
with LiSP I. 5, MacLiSP. and
Common LiSP It's designed
for the IBM PC and true
work-alikes equipped with
256K bytes of memory

BYSO LiSP 1.17 is 5150
Version 2.17 is 5395. An
upgrade for 1.17 is offered.
Shipping and handling is 55
within the u.s. and 515 over
seas. Contact Levien Instru
ment Co, Sittlington Hill.
Box 31, McDowell. VA
24458
Inquiry 606,

(continued)



ATTFNTlON SfDh'KfC'K'" USFRS: SlJPERKEY IS
SIDEKICKS BEST COMPANION. GET SUPERKEY TODAY!

Borland's SUperKey~
lets one powerful keystroke do

the work of hundreds and helps
keep your confidential files ...

confidential!
SUPERKEY TURNS 1,000 INTO 1/Yes, SuperKey can
record lengthy keystroke sequences and play them
back at the touch of a single key. Instantly. Like
Magic. Say, for example, you want to add a column
of figures in 1-2-3. Without SuperKey you'd have
to type seven keystrokes just to get started.
["shift-@-s-u-m-shift-("]. With SuperKey you
can turn those 7 keystrokes into 1.

SUPERKEY HELPS PROTECT YOUR
CAPITAL INVESTMENT. SuperKey, at
your convenience, will make
your screen go blank after a
predetermined time of
screen/keyboard inactivity.
You've paid hard-earned
money for your PC. SuperKey
will protect your monitor's
precious phosphor ... and
your investment. This feature
alone justifies your SuperKey
purchase!

THE cRmes' CHOICE
"It's unquestionably the best newprogram I've
seen siru:e Borland's SideKick. "
........ rc ...
"The encryption features were extremefy etl\)I

to use because ofsome elegant iru:orporatton of
pull-down. menus and clearprompts . ..
SuperKey is a large amount offunctionality
in a smaJJ amount ofcode at a low price. "...-..-PC,....

BORlAnD
INTERNATIONAL

4S8S lIClIas lIIIer SaJlII VIler fA 95066
..(~ 1lIIa.1723n
OIl( i) w-GOBOI

SUPERKEY KEEPS YOUR 'CONFIDENTIAL' FILES . ..
CONFIDENTIAL/Time after time you've experi

enced it: anyone can walk up to your PC, and read
your confidential files (tax returns, business
plans, customer lists, personal letters ...). With
SuperKey you can encrypt any file, even while
running another program. As long as you keep

the password secret, only YOU can decode
your file. SuperKey implements the

" U.S. government Data Encryption
Standard (DES).

SUPERKEY PROTECTS YOUR
WORK FROM INTRUDERS
WHILE YOU TAKE ABREAK.
Now you can lock your

keyboard at any time. Prevent
anyone from changing hours
of work. Type in your secret

password and everything comes
back to life . . . just as you left it.



WHAT'S NEW

The Fastlink plug-in board for the IBM PC and compatibles

The stand-alone version of the Fastlink modern.

Crosstalk-Fast is a special
version of Crosstalk-XVI.
Besides high-speed file
transfer capability. it in
cludes terminal-emulation
features and access to
Fastlink's phone-line analysis
characteristics. Telebit has
no plans to license PEP.

Contact DCA Inc.. 1000
Alderman Dr.. Alpharetta.
GA 30201. (404) 442-4000
Inquiry 607.

E quatorial Communica
tions Company is offer

ing the C-200, a small satel
lite dish designed specifi
cally for personal computers
and terminals. The C-200
dish. which measures 4 feet
in diameter. can send and
receive information at up to
19,200 bps: the dish con
nects to a personal com
puter through a standard
RS-2 32C cable.

The C-200 transmits infor
mation over the weather
tolerant microwave band C
to Equatorial Communica
tions' transponders on the
Westar IV and Galaxy III sat
ellites. The information is
then sent back to one of
Equatorial's 36-foot dish
receivers. processed on a
mainframe computer, and
retransmitted via satellite to
another C-200

The approximate cost for
a C-200 setup is 56000. or
about 5225 per month. in
cluding charges for Equato
rial's network services. The
C-200 is designed primarily
for large companies that use
leased telephone lines. The
minimum order is approxi
mately 100 units Contact
Equatorial Communications
Co.. 300 Ferguson Dr..
Mountain View. CA 94043.
(415) 969-9500,
Inquiry 608.

lcontinued on page 431)

Interactive Satellite
Dish

through an inverse fast
Fourier transform into a
complex waveform, and sent
as a packet to the other
Fastlink. The packet is ac
companied by a 16-bit
cyclical redundancy check. If
any error is detected. the
packet is resent

After each packet. the
Fastlink again analyzes the
signal-to-noise ratios on the
carriers and reassesses the
maximum transmission
speed. The previous speed
is set back or increased by
between 50 and 100 bps

Fastlink depends on
70.000 lines of code. a
10-MHz 68000, and a Texas
Instruments TMS32010
digital signal processor for
its processing speed and ex
ecution of PEP.

municate at speeds of
10,000 bps. When one
Fastlink calls another. it
analyzes phone-line quality
to determine the maximum
transmission speed.

Fastlink works with a max
imum of 512 carriers (every
8 Hz from 8 to 4000 Hz)
The phone-line analysis tells
which of those carriers is
useful at any given time.
Three modulation schemes
are used to encode data.
The lowest density is for
low-quality carriers, and the
highest density is for car
riers with a high signal-to
noise ratio.

All of the hundreds of
tones are then generated at
the same time, converted

Modem Adapts to
Phone Quality

D igital Communications
Associates (DCA) and

Telebit recently announced
Irma's Fastlink, an intelligent.
high-speed, packetized
modem that transmits and
receives data over ordinary
dial-up phone lines at up to
10,000 bps 1elebit of Cuper
tino, CA. developed the
patented technology for
high-speed, error-free data
communications using the
concepts of packet switch
ing, dynamic multicarrier
modulation, and digital
signal processing. DCA. an
Alpharetta, GA. company
that produces the Irma line
of micro-to-mainframe com
munications devices, is
marketing and distributing
the modem: Telebit is
manufacturing it

The modem is available in
two versions. As a plug-in
board for the IBM Pc. XT.
AT. and compatibles, it costs
51995 and comes with
Crosstalk-Fast from Micro
stuf. A stand-alone model is
priced at 52395: Crosstalk
Fast is optional.

Both versions provide
asynchronous, dial-up con
nection: automatic error
detection and correction:
automatic speed selection at
time of connection: 300-bps
and 1200-bps full-duplex
modes for Bell 103 and
212A compatibility: real-time
line analysis and adaptation:
Adaptive Duplex for max
imized throughput: self-test:
call progress monitoring and
reporting: auto-dial and
auto-answer: and a superset
of the Hayes command lan
guage.

When a Fastlink modem
calls a standard 300- or
1200-bps modem, it adjusts
to that speed and behaves
as a like device. However.
Telebit's Packetized En
semble Protocol (PEP) allows
two Fastlink modems (or
other PEP devices) to com-
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PC WEEK'S PRODUcr OF mE YEAR
PC MAGAZINE'S AWARD FOR TECHNICAL EXCELLENCE

Borland Introduces
the Laws of TURBO DYNAMICS™

Turbo Dynamics Applies to Turbo Pascal.
Borland's Pascal family of products is growing

.. by leaps and bounds.
rzD I\, I AI-At:. You can now join...JI )'-J-I' .JAY r A

hundreds of thou-
sands of users
and enter the

world of Thrbo
Pascal program

ming. And
remember, all
three laws of

11Jrbo Dynamics
apply to all Borland products.

ISTLA~

SPEED, POWER
AND PRICE.

Borland products are known
to be fast, powerful and to
deliver an incredible price per
formance ratio. We only believe
in ab50lutely superb software
at rock bottom prices.

60 DAY MONEY-BACK
GUARANTEE:

This third law Is actually a
first in the industry! We are so
sure that you will love our
software that all of our pro
duets now come backed with
a 60 day money-back

~~~PJ."".~_·' :guarantee. No questions asked.

NOT COpy·PROTECI'ED
S9FI'WAItE AND

BFA80NABLE UCENSING
AGREEMENTS.

We will always oller not
copy-protected versions of our
software. Also, rot licensing
agreement Is now so simple
that eYefI a child can under·

•sland It

Laws That Work Like Magic. Whether considering
technological excellence, or innovation in
areas such as pricing,
not copy-protection,
licensing agreements,
site licenses, 60 day
monetback guarantee
-Borland is clearly
recognized as the
software industry
leader. The follOwing
three laws of "JUrbo
Dynamics"" exemplify
our pledge for excellence.

TURBO TUTOR T

.. $34.95
FfIII IIJf1I1 R". " 300"".,. Thrbo
Thtor is for everyone from noVice to expert
Even if you've never programmed before
Thrbo Thtor will get you started right away.
A..". You'll find the source code for all
the examples in the book on the accompany
ing disk ready to compile. Thrbo ThlOr
might be the only reference on Pascal and
programming you'll ever need.

TURBO GRAPHIX TOOLBOX T

.. $54.95
HtpJWlhtllel __..""'*' fir",,,PC.
The Thrbo Graphix Toolbox will give even

._ a beginning programmer the expert's
edge. It's a complete library of Pascal
procedures and functions. 1OO1s that will
allow you to draw and hatch pie charts.
bar charts, circles, rectangles and a full

range of geometric shapes. Procedures that will save and
restore graphic images to and from disk. And moch. much,
more. You may incorporate pan or all of these tools in your
programs and yet we won't charge you any royalties. 8esl of
aiL these fimctions and procedures come complete with

commented soorce code on disk ready to compiile.•••~~~~

TURBO PASCAL T" $69.95
~IiIlIIItyIilllllft WI1h more than 350,lXXl
users worldwide Thrbo Pascal is the indus
try's de facto standard. Thrbo Pascal is
praised by more engineers, hobbyists,
students and professional programmers
than any other development enVironment
in the history of microcomputing. And yet,
Thrbo Pascal is simple and fun to use. Free

spreadsheet included on every Thrbo disk with ready-to
compile soorce code. o,tJta:~ offer the exciting Binary
Coded Decimal (BCD) option for your business applications as
well as an 8187 option for your number-cnmching applica
tions at a very low charge. Please refer to the coupon.
,."".".1\ubo Pascal Is available today for most computers
nmnlng PC·DOS, MS-DOS, CP/M·SO or CP/M-86. M
~. PC MIpzI-e: "In its sJmplldty it achieves an
elegance 1hat no other languagecomplier has ever displayed."



A·S·K B·Y·T·E

Conducted bl} Steve Ciarcia

IN A CONSTELLATION
FAR AWAY.••

Dear Steve.
The reason I am writing to you is

because for the last three years a friend
of mine and I have been designing the
plans for the most elaborate starship ever
built. To give you an example of the im
menseness of this ship. here are a few of
its dimensions:

length: 2 miles
height: 1 mile
width: V2 mile
gross deadweight in metric tonnage:

1.500.000-2.000.000
number of main engines: six ion drives
backup: four cyclotron drives
impulse: 12 matter/antimatter drives
auxiliary power: 1500 fuel cells
number of decks: 373. from 0 (deck obser

vation) to 372 (laser weaponry)

Our problem is that we are going to
build our own computer and electrical

layout of the ship. I have enclosed a block
diagram of the computer as we need it
(see figure 1). If you could give us any help.
advice. or steer us to either books or peo
ple who could assist us. it would be greatly
appreciated.

SEAN F. MCCARTNEY

Newton. KS

Your starship plans are very impressive.
I congratulate you and your friend on
your ambitions. Ad astra per aspera.
IEditor's note: For those of you whose
knowledge of Latin is as nonexistent as
mine, that translates as "to the stars by
hard ways:' and it is the motto of Kansas.1

On a less grand scale than yours, some
people have already projected some of
the computing needs ofan old-style star
ship like the USS Enterprise. Check out
the December 1977 BYTE for an article
called "The Computer of Star Trek" by
Kurt /. Schmucker and Robert M. "Tarr
(page 12).

Any contracts that I mayor may not
have with certain unnamed agencies for
which I consult may expressly forbid me
to pass along any specific information
regarding starship computer systems on
which I mayor may not be working. How
ever, I would not be forbidden to point
out some general considerations that
may be of interest to you.

While a centralized computer system
has advantages in coordinating informa
tion from all over the ship, some serious
problems must be overcome. Due to the
ship's size, information from a sensor (or
another computer) may have to travel up
to two miles to reach the main computer.
Even if transmission efficiency were 100
percent-operating at the speed of
Iight-a signal would take from 5 to 10
microseconds to make the journey in one
direction.

Commercial microprocessors now
operate at a lo-MHz clock speed. so
perhaps we could surmise that seventh

(continued)
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Figure I: A block diagram of Sean F. McCartney's computer for f1is proposed starsflip.
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Inquiry 277

I ASK BYTE

- IBM PC DREAM jEll SANYO n5 !®ill
SYSTEM .. Portable ~
'II164Ok RAM, (II 360k Dr.....
(1) 10Mb Hard Disk, Zenith Amber ~ on.es. 2561<,

- ~~~.~.o~itO~...·2695 ~~~~.

M- G\II PC~.

- Bonus: Buy any IBM
- PC or PC Compatible

and Receive a FREE
Software Package
.IM PC wl(2)3601< Oisk Dr""
640k RAM, Mon. Pr"ter Adapler,

- ZENITH 124 Mon..•..•..•..•••_

• II" pc 10 Aoo.. E<COllI w/fIGB
Color Mon~or 21.

- II" PC 2561< w~l) 360k Dr""
and lOMb Hard Disk .•........2115
II" PC 2561< wl(l) 360k Dri~

_ and 20Mb Hard Disk 12.15
II" PC 2561< w~11 360k Dr.....

- and 12 Mb at Type DrMl
wlConlroiler 1_
'I" PC 2561< w~l) 360k Dr.....
and 1.2 Mb r"PW Al Type Dr;"',
and 10mb Hard Disk OrlYf...2115

- COlIN PORTABlE wJ2561<, (2)
_ 360 disc drrves, DOS &

bas<: l..1
COlIN PWS 2115
COMPAQ Desk Pros Clil

- l.WlING EDGE "D" ...I. S10ck
l.WlING EDGE PC wi2561< (2)
360 disc dri\ots. manitO' &

- adapter, basic DOS 2.11 15t1
UAOING EDGE PC wi2561< as

... alx:f,oe but RGB color 1195
_ UADING EDGE 10Mb hard disc

syslem 2315
- SANYO MBC 555·2 711

ZENITH ZI50 w~21 360k disc
... driYeS, 128k RAM, IBM campaU
_ ble, wllree Microsoh 'Nord & lree

Micfosott Multiplan & Color
- graphics card 15t9

ZENITH lW 151 as abM 001
wtolor monitor & 10Mb hard disc

- Sy'Slem 2395
LAP CD..PUTERS

MORROW PIVOT, 2561<, (2) 5V'
Disk Drives. 25 line x 80 Col
D,siJay SPEClAl 1115

- AbcM wr'rnodlm
Anti RGI CInl,:······"".....taIl

HARD DISK~
DRIVES ~

AMPEX MEGASTOAE 20mb
Hard Qlsk wfTape Back up ...2715

- l.fftOulll lox 20Mb wl(2)
Caflfldoes 2U1
GEN(M,)()Mb Exler-na1 wl1"ower

_ SuopIy Controller Card &CaDIeSIIt

Nutshell n dBase III ..•.3f1
PFS File RBase 5COO ..lSI
YlIol'dstar 2COO.. . 241
XYWr~ePlusII 221
Wold I'Or1ecl •.0........ .. 231

- lJoIt;wr~er Deluxe wlATI . 1M
Samna Plus 291
Muhlmale 244
lead'rHJ Edll' Wold wlSDen 1.
Sman S~em .. ..CIII

- Framework ...M' Enable ...••tllI
Sidekick•.....29 Nor1on 3.0 53
Managing Your Money ..

.. Dollar & sense 10t
ThiOkTank.... . ..

• Superkey 48

~~~Sil~~~~:' P'FS'Wr'~e ::::
.. Mulliplan ...124 Run "CO 11.

Microsoft "C" 271
- Turbo Pascal 3.0........... . 4.
_ PC Parnlbfush ..

Harvard Tolal Protect Mil' 24.

- ZENITH Z 150 '.
W~2)36Ok Dr""" ~
CoiorGiapl1lCsCard,~

~~'~ZM~~Or 1899

EDGE PC -.:
Wn281<, lnding IZM-.:t~
EdOe Monitor, .~~_.:-_

~~'=~ 1399

APPt.E lie 'MdriYe.
AI'PU lie .." .....
APPt.E Macintosh ...

~2)11~:~~c;~
card 1.
APPLE lmaoe Wr~er (75

351 ..

BOARDS #
AS! 6 Pak wl384k
MREX Edge COII
GENGoI Colo<, Mono GraphICS, Card
Does 132 C•.................•••331
HERCUtES CoIo<lGraphics ..••1H
HERCilLESMono Graphics 2ft
INTEl Ab<M! Board taIl
ORCHID 186 Turbo Board .••.•571
PARADISE Modular Graphics 2M
PMAlJISf 5 Pak wl384k 291
TECMARCaplaifl wl384k ZZC
THfSYSfasl Card III CtlI

MONITORS 1II1J. -
AIlOR 31Q\,." .. " ••"." I71
PRINalOII llRAPltlCS:
HX·12 4O Max·12 E. ..17. •
SR·12 wtScan Doubler ...
TAlWI 410 IBM RGB 291 -
TAlWI 42Q Hi Res RGB InBMm
ZENITH:
NM·124 IBM Compatible 1:11 •
NM·I35 flGB .
ZVM·I36 Hi·Res flGB T4.

MODEMS~
HAYES:
300 .........151 1200 311
12008 wfSmartcom II 3f1
SMARICOM II .
2400 m
Micto Modem lie MI
US RDIDTICS: Pa d 1200 ..211
US ROICJnCS, Coorie, 2400 .....511

D1SKETIES
SSIOD

IOrbalim Da~ lite (1DIII
rWI (lDI." ""..13
MAXEll (10) 1.
BASf (101 14
IBM (10) 11
F!\IIOUS ItW(E 12

CANON ~
COPIERS -
pc.1D 40 PC·20 1115
PC·25 114 Sland ".

OLYMPIAR~

=:~ ~
14 Cps wlParallei &
Serial Ports wI8u~·ln

Tractor Feed.
3 Pilcll.ONlY!

and eighth-generation computers (we are
just designing fifth-generation computers
now) would have a clock speed of 100
MHz or greater with parallel processors.
This would mean that the central com
puter was capable of operating so fast
that the 5-1O-p.s delay would be a very
long time indeed. Even if it could act
upon the information in a picosecond or
two, it would still face the same 5-1O-p.s
propagation delay in responding. It is as
if you put your hand on a hot stove, and
it took 5 minutes for the pain signal to
get to your brain. Your brain could decide
to move your hand in less than a second.
but it would take another 5 minutes for
the signal to reach your hand and pull it
away By that time, you would have been
in trouble for 10 minutes!

It would thus appear that a central
computer system would demand that all
high-priority operation systems be within
reasonable proximity-no more than 100
feet. Another alternative would be to
have local computers in control of their
own systems but also be in a local-area
network (star topology preferred) in
order to receive less time-crucial in
formation from other, farther-away,
computers.

One other possibility comes to mind.
About 30 years ago, Isaac Asimov wrote
a paper titled "The Endochronic Proper
ties of Resublimated Thiotimoline," in
which he described a chemical com
pound that dissolved a fraction ofa sec
ond before it was added to water. This
was due to one of the chemical bonds
being in the fourth dimension, giving
temporal instability to the compound. If
thiotimoline can be made to act as a
semiconductor, the propagation-delay
problem would be solved. It would then
be possible for the central computer to
be synchronized to its peripheral units no
matter how close or far away they were.
By cascading several thiotimoline-based
circuits in series, you could effectively
reduce the propagation delay to zero and
have the central computer act upon the
virtual information sent from the periph
eral device immediately When the actual
signal was received 5-10 P.s later. it could
be relegated to the bit bucket because
the central computer would already have
responded! Naturally the same circuitry
would be used in the opposite direction
as well.

Of course, all this hinges upon making
semiconductor devices from thiotimoline.
As I recall, Dr. Asimov had some reser
vations about the use of this compound.
and he is the only chemist I know of who

has synthesized it. Perhaps you could
contact him and find out what the status
of thiotimoline is. If you find out let me
know.

Good luck with your project. -Steve

PS. I checked again to see that you were
writing to me and not Pournelle.

S-100 EMULATOR BOARDS
Dear Steve,

It seems that many types of add-on
boards for Apple and IBM computers are
available. I was wondering if any of these
boards allow S-IOO bus computers to run
Apple and IBM software?

I would like such boards for my Com
puPro 8/16, since 1would like to try many
programs for the Apple and IBM.

LEE SIDDOWAY

Kure, Japan

I agree with you that 5-100 Apple and
IBM cards are a good idea. Unfortunate
ly up to now no one has offered them.
There have been 5-100 boards that use
the 6502 processor (as does the Apple)
but without the necessary video or disk
controller circuitry to emulate the Apple.
No one currently manufactures an 5-100
Apple board as far as I know.

Fortunately for you, Viasyn will soon be
releasing an 5-100 board to allow your
CompuPro 8/16 to look more like an IBM.
run PC-DOS. and read PC-DOS disks.
Check with your local dealer or write
Viasyn directly Again. no other manufac
turer I know has plans for an IBM 5-100
card. -Steve

RADIO SHACK PC-3
Dear Steve,

I recently purchased a Radio Shack PC-3
pocket computer. Because I want to pro
gram it in machine language. I would like
to know what microprocessor it has and
where I can find information about it.

The PC-3's BASIC has the PEEK and
POKE commands, but it is missing the
USR function necessary to run a machine
language program. How could I get
around this problem?

Also, the computer has a dot-matrix
printer. Is it possible to write a machine
language program to produce graphics on
the printer?

RALF-ERIC PIEPER

Santo Domingo, Dominican Republic

Sharp Corporation has chosen to keep
the technical specifications of its PC-I 250
pocket computer (the same as the Radio

(continued)
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Lots of
sense.

Lots of
dollars.
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To Order Call Toll Free

Name _

19...J

• I6IAeeounling-

1-800-992-7779

'?r dac software, inc 4801 Spring Valley,
Building IIO-B, Dallas, TX 75244

Ask For Operator 19

For More Information Or In Texas Call

214-458-0038

Signature _

3D-Day Money Back Guarantee: dac software, inc. provides a 3D-day
money back guarantee that all claims and features listed in this ad
are true.

Minimum Hardware Requirements:
IBM (PCjr, PC, XT, or An' or other compalibles. 128K
memory. one 5V, DSDD floppy disk, 132 column printer in
compressed mode. 80X24 CRT, MS-DOS", PC DOS' 2.0
or later.

ITrademarks of International Business Machines Corporation.
:'1'rademark of Microsoft Corporation.

rJ.1fl6lAavuntiDK

Company Name _

Address _

I
City State--- Zip--- I

Phone I

Send in this coupon with your credil card number, money I
order or check for $69.95 plus $7.50 for postage and

handling. In -Iexas, add 6V,% sales tax ($4.28). Outside I
U.S.. add $17.50 for postage and handling. No C.O.D. I

o CHECK 0 MONEY ORDER
o AMEX 0 VISA 0 MASTERCARD Expires _

Account No. _

PARTIAL LIST OF FFATURES
General Information
• Menu driven
• Password protection
• File capacity limited only by disk space
• Support contract available
General Ledger
• Unlimited multi-level accounts
• Three-year account history for CRT inquiry
• Pencil and pen feature to correct mistakes
• Unique budgeting routine
• CRT transaction inquiry
• Activity report, trial balance. financial statements,

IJnlimited departments and journals
Accounts Receivable
• Open invoice or balance forward
• Customized aging report
• Unlimited number of customers
• Flexible mailing labels and directories
• Supports partial payments & finance charges
• Three-year customer history for number of invoices. sales.

costs, and profits
• Customized statements
• Cash flow analysis/sales analysis
• Automatic sales forecasting
Accounts Payable
• Check printing with multiple invoices and cash available

routines
• Aging reporLs with seven customized columns
• Unlimit.ed number of vendors
• Flexible mailing labels and directories
• lnree year vendor history
• Unlimited allocations per invoice
Inventory
• Supports average, last purchase, and standard costing

methods
• Powerful physical inventory rout.ines
• Accepts any unit of measure
• Three·year product history in units, dollars, cost, and

profits
• Automat.ic forecast of product sales
• Automatic pricing assignments
• Alert and activity reJX>rts with II sorts
• CRT shows on-handlon-order/committed!sales1cosVprofiV

(urnS/GROI
Purchase Order
• Inventory and non.inventory items
• Allows up to 99 lines per P.O.
• Per line discount in %
• P.O. accepts generic discountsifreighVtaxeslinsurance
• P.O. accepts'back orders and returns
• Purchase journal
Billing
• Service or Inventory invoicing on plain or preprinted fOnTIS

with remarks
• Prints sales journaJ
• Allows return credit memo
Forecasting
Unique program that automatically forecasts using your
three-year history:
• Revenue and expense accounts
• Vendor purchases
• Customer sales, cost, and profit
• Inventory item usage
• Forecast by same as last year, or % base from last year, or

trend, or least square trend line analysis method

Find out for yourself why Dac Easy is
the fastest selling accounting package
in history. Compare Dac Easy's range
of features against systems costing
thousands more. You'll see how Dac Easy
can save you lots ofdollars. Which makes
a lot of sense.

Inquiry 401

"Dac Easy Accounting is remarkable,
amazing, revolutionary, sensational . .. "

CompurerB~er~Guide

& Handbook, September 1985

They've been doing it for years. Selling
you accounting software module by

module, till before you know it you've
paid up to five thousand dollars for a
complete system. That's a lot ofdollars ...
which doesn't make good business sense.

Now, there's a better alternative. Dac Easy
Accounting. For only $69.95, Dac Easy
is a fully integrated accounting package
offering instant access to General Ledger,
Accounts Receivable, Accounts Payable,
Inventory, Purchase Order, Billing and
Forecasting. And Dac Easy has the
flexibility to manage either product or
service oriented businesses.

It's not just the price that makes
Dac Easy better. Only Dac Easy saves
three years of history in all files, making
automatic forecasting easier and more
accurate. Plus, you can generate any of
300 different reports for instant access to
the exact information you need.

Dac Easy is menu-driven for ease-of-use,
and comes with easy-to-understand
documentation inside a handsome slip
case binder. It's also non-copy-protected.

Listen to what experts are saying:



Inquiry 164

ASK BYTE

Call HanZon today for
your nearest dealer:
(206) 487-1717.

Shack PC-3) unpublished. and to date
there has been no mention of the infor
mation that you requested. These ma
chines were designed to use the BASIC
language and may not allow access to
machine-language programming.

You may be able to obtain some addi
tional information from Sharp. 10 Sharp
Plaza. Paramus. NJ 07652, Attn: Product
Information. -Steve

MEMORY EXPANSION
Dear Steve,

I have two questions that may also be
of interest to many of your readers. First.
do you know of any memory-expansion
device of at least 16K bytes that will plug
into my TRS-80 PC-2? Second, what would
be the best way for me to increase the
memory of my TI-99/4A from 16K to 64K
bytes now that no TI factor¥ expansion
devices are available?

Your waiting is over with the Universal Data Buffer - it frees your computer in
seconds while it handles the printing of your file.

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs--one serial and
one parallel, and two out
puts--one serial and one
parallel. Since all the ports - . .
are active, it means the Universal Data Buffer can mterface between senal and
parallel devices - even at different speeds and protocols. All that is a bonus to

its standard function - as a 64K buffer
expandable to 256K. The buffer also

has operator controls for
selecting additional copies,

and pausing.

UAU'7nV\ Suggested Retail Price: $385 - 64K Buffer
__~_~" r __~~~

ED ROCKWOOD
portland OR

ASK BYTE

One Board...
One Family

At the heart of every Stride 400
Series microcomputer. from the
floppy-based 420 to the 448M byte
460, is an identical CPU board.
This guarantees compatibility
throughout the entire product family
And it means. our CPU board was
designed with standard features that
are either options or simply unavail
able on other microcomputers:
068000 microprocessor (10 MHz

with no wait states)
o VMEbus
o 256K bytes RAM
o 514" 640K byte floppy
o Battery-backed real time clock
o 4K CMOS RAM
o Four RS-232C serial ports (Stride

multiuser BIOS)
o Centronics bi-directional parallel

port
o Omninet Local Area etwork

(Liaison LAN software)

-'-

With this basic design. Stride is
able to explore the full range of
68000applications from an advanced
multiuser. multi tasking BIOS to
built-in local area networking. 0

other microcomputer offers the
flexibility to run over a dozen dif
ferent operating systems and more
than 30 languages/compilers.

The basic design is backed by a
rich option list
o 12 MHz 68000 processor
o VMEbus (Eurocard) cage
o Low cost. high speed graphics
o NOD™ cursor control
o 12M bytes of RAM
o 448M bytes of hard disk storage
o 22 serial ports
o Floating point processor

(NSI6081)
o Cartridge streaming tape backup
o Memory Management Unit_I

EPROMs for software.
Could you please point me in the direc

tion of some reference materials that I
could study, especially some information
on the 8237?

JAY SHREE

Cambridge, MA

The hardest part of any hardware
design is developing the logic necessary
to execute each function. The next step
is to select the chips that will accomplish
each function. It's then just a matter of
connecting these chips together with
some ITL "glue."

It appears that you have already gone
through these steps. as you have already
selected your ICs for the project. Since
all the chips are from Intel, its data
catalog will be of great help. The Intel
data catalog gives complete chip speci
fications and pin-outs and shows sample
circuits. Contact Intel Corporation,
Literature Department SV3-3, 3065
Bowers Ave.. Santa Clara, CA 95051.

The Intel catalog also contains a good
description of the operation of the 8237
DMA controller. which will show you how
it is used in a circuit with the 8085.

You can obtain information about your
AID converter from its manufacturer For
example. Micro Networks makes AID
converters and has a catalog of data
conversion products that contains an ex
cellent section called "Tutorial: Under
standing Data Converters." This should
give you most of the information you
need to use AID converters. You can ob
tain this catalog from Micro Networks,



When designing and building
the Stride 400 microcomputers,

why did you select the MC68000 Motorola
processor over the newer Intel iAPX 286?

[Tilis is one of a series of design pililosopily 0: What's wrong with that? addresses 16 megabytes with no bandwidth, its transfer rate will
discussions witil Rod Coleman, President of preferred boundaries. The 286, always by less than a non-
Stride Micro iforrnerly Sage Computer). [

RC: Well. it certainly maintains by contrast. has only special pur- multiplexed processor.The 68000

compatibility with the Intel chip pose registers which can address escapes the problem by dedi-
RC: With the introduction of the family, but it's not the way to just 64 kilobytes. It must use a cati ng a si ngle pi n for each
IBM AT. many people have been design a state-of-the-art micro- segment register to exceed those function.
spending a lot of time comparing processor. I like to use the boundaries, just as the earlier
the 286 with the 68000. We also example of a remodeled house. 8088 did. 0: What does it really mean

As your needs grow, you can to those on the software applica-
build a new front porch, attach tion level?
a garage, remodel the kitchen,
and add a few bedrooms. But the RC: As micros move into the
end result never ends up as late 80's, software will have to
efficient as a larger house built lead the way by becoming more
from scratch The halls are functional and less complicated
often too narrow and full of to use. Ironically, software that's
annoying twists and turns. The easier to use actually has to be
folks at Motorola apparently larger and more complex inter-
felt the same way, because they ·nally. It simply cannot be written
started with a clean sheet of when stiAed by artificial hard-
paper when they designed their ware constraints like 64K byte
32-bit architecture with no con- boundaries. It's like building
cessions to an 8-bit past. a new car with a one quart gas

tank. Sooner or later, even IBM

0: Can you give us an example? will be forced to build a PC using
a processor with a large regular

RC: Just look at the registers
addressing architecture. But don't
hold your breath; we got tired

and addressing modes. They are of waiting back in 1981. Apparently
much larger and far more Aex- so did several thousand others;
ible in the 68000 than in the 286. they have been

'~ .. the 68000 is at least The 8086 design was based on "Sooner or later, even buying our

one generation ahead of
the 8080, which wasan extension

IBM will be forced to machines for four
of the world's first 8-bit pro- years.

the 286 in terms of cessor, the 8008. Strange as it build a PC using a pro-
microprocessor design:' may seem, the brand-new 286 cessor with a large

has, as a subset. the registers regular addressing
surveyed the marketplace closely from a processor designed back architecture:'
when we decided to build a in 1972. Intel's motive was com-
second generation of our suc- patibility with current software;

0: Are there other critica Icessful Sage computer, but Motorola simply wanted to differences?

STi«J;!~
came to a quick conclusion: the build the best possible chip By
68000 is at least one generation creating a totally new design
ahead of the 286 in terms of micro- with the 68000, they were also RC: Yes. There's also the question Formerly Sage Computer
processor design. Admittedly, able to apply several new con- of access. For a given generation For more information on Stride or
the Intel microprocessor was a cepts undeveloped in '72. The of silicon design and feature size, the location of the nearest Stride
newer chip, and it had an 68000 was designed from the any two contemporary pro- Dealer call or write us today. We']l
impressive pedigree from the ground up to execute high-level cessors should be able to do also send you a free copy of our
popularity of the 8088. But. in languages, as opposed to the about the same number of 32 page product catalog.
my view, the 286 was so steeped 8008's roots as a simple industrial instructions per second. Unfor- Corporate Offices:
in it's own history that the archi- controller. Motorola provicies tunately, the 286 has a bottleneck 4905 Energy Way

Reno, NV 89502
tecture suffered critically. In 16 general purpose 32-bit regis- where it forces single pins into (702) 322-6868
reality, today's 286 is little more ters to give greater Aexibility double duty. It shares the use of Regional Offices:
than an 8086 with a memory and a clean orthogonal design. its address and data bus which Boston: (617) 229-6868
management unit tacked on. Thus, it efficiently and directly means that. for a given bus Dallas: (214) 392-7070
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DISK DRIVES

,-

Erases all EPROMs. Erases up to Schips within 21 minutes (1 chip
in 15 minutes). Maintains constant exposure distance of one inCh.
SpecIal conductive loam liner eliminates static build-up. Built-in
safely lock to prevent UV exposure. Compact - only 9.00"L x
3.70'W x 2.60''H. Complete with holding tray for S Chips.

DE-4 UV-EPROM Eraser•••••• $74.95
UVS·11EL Replae"ment Bulb $16.95

Documenta/ion
Included

RFD480 (Remex 5~' DS full-ht.) $ 79.95
FD55B (leac 5~· DS halt-ht.l $119.95
SA455 (Shugart 5~' DS halt-ht.)•... $109.95
TM100-2 (landon 5~" DS full-hI.)..... $129.95

5'14" DISK DRIVE ENCLOSURES
Complete with power supply, switch. power cord,

fuseholder and connectors
IHouses 1 full-hI 5\0" ~oppy a"....) .. $ 69.95

~~~~se~r~~a~~~'~;I)•••••••• $ 79.95
!:m!I'H~O.~"tS1 hard dri....)••••••••• $219.95

74-Key
ASCII

Additional Add-Ons Available!

IBM PC/XT Compatible
Keyboard

~ -=-- ' ..=--.

· Input: 11 ov @60Hz' Output: +5VDC @ 15A. -5VDC@
O.5A, +12VDC @ 4.2A, -12VDC@O.5A· Plug compatible
connectors' Fits into IBM PC . Weight: 6 Ibs.

IBM-PS $119.95

Prometheus Modems
The ProModern 12008/8S is a 1200/300 baud modem
card which plugs into IBM PC and Xl Provides a third
serial Comport. Two versions available: 12008 (without
software) and 12008S (with software). The PM1200BS
is supplied with powerful MITE communications software
lrom Mycroft labs.
PM1200B (without Software) $239.95
PM1200BS (w~h MITE Software) $274.95

• SPST keyswitches • 20 pin ribbon cable connection
• Low profile keys' Features: cursor controls, contrOl,
caps (lock), function, enter and shift keys' Color (key·
caps): grey· VYeight: 1 lb.• Pinout incl. • Size: 13Ys"l x
41,4'W x ~"H
KB54..•....................... $14.95

Cherry
Keyboard

IBM-5151 lEo...Ien'to..,..,.,...'5151)••••. $129.95

MEMORY EXPANSION KITS
IBM PC, PC XT and Compatibles

The IBM6.fK KIt will,ncrease memory In 64K byte l/'lCI"emenlS. The Kil,s Simple
IOinstall- just Insert the 9- 64K RAM chips in the prO¥lded socketsClfld set
the 2 groups of switches Conll'llrSlOn documentallOl'llnclude<!

IBM64K (Nine 200ns 64K RAMs). . . . . . .. $9.95

IBM PC AT
Each kitcomescomplele WIth nine 128K dynamic RAMs and documentation
lor conll'llfsion

IBM128K (Nine 250ns 128K RAMs)..... $79.95

IBM PCXT Equivalent
~ 130 Watt Power Supply

UPGRADE YOUR PC!

2lbs. $29.95
4lbs. 539.95

w.lghl Price

••

• Uses Snugart SA390 meenamcs . 14JK lormaned
storage' Color malches Apple Computer' V\bfks Wllh
ApcMe Controller or other AppIe-eompatible controllers
IACC-1) • Complele Wflh conneclor - Just plug into
)'0\1' d'sk controller card • 35 !n'CkS . Site 6-w It

J,,"H It 8-9/16-O·"M. 4\0 Ibs Key (a.b)

ADD-514 (0;" Dmo)•••••• $149.95
ACC-1 (Con""''"' C"'I..... $ 49.95

APPLE~ lie Compatible
5'1," Half-Height Disk Drive

. same specs as "'00-'2 (len) eltcepl

ADD.llc..~ C.~lf.of~er.n.~e~~ry. $129.95

APPLE~

Compatible
5'1," Disk Drive
& Controller
Card

APPLE* Compatible
KAly:.=Applellorll+ CARDS

b = Apple lie

KEPCO/TDK 4-QllTPUT SWITCHING POWER SUPPLY
• Ideel for disk drive need. of CRT termin.I., mk:rocomputers and

EMA5/6B 5V@3A16V@2.5A 4l'o"Lx4"Wx2\lo'"H
EMA5/6C SV@6A16V@SA S'>O"Lx4l'o'Wx2li"H

PowerlMate Corp. REGULATED POWER SUPPLY
• Input: 105·125/210·250VAC @ 47-63Hz • Line regulation:
::!:0.05% • Three mounting surfaces' Overvoltage protection' UL
recognized' CSA certified
Pwt No. Output Sift

video pmea . Input: 1151230VAC, 50/60Hz • Output +5V @ 5A,
+12V @1.8A, +12V @ 2A. -12V @ O.5A· UL recognized' CSA
certified' Size: 7~'t. x 6-3/16'W x 1¥4"H • YVeight: 2 Ibs.

MRM 174KF $39.95

... f4: ~. f. •

" -I • ~ .. ~.

APPLE~Compatible
5'1," Half-Height Disk Drive

• UsesChinonPinch-lypemect\anlCs' 14JKIofmCllled
storage' J5 lracks • Super QUlel • V\bfks WIth Apple
Conlrollefs or olher comoatlbles IACC-l) right· Com
plele Wllh connector - IUSI plug InlO your contfoAer
. Sill 5 J ..W It ,"t"H. 8-0' 'M. 4lbs. Key. (a.b)

ADD-12 $129.95

* * * * * APPLE:S' Accessories * * * * *

Additional Apple* Compatible Products
APF·1 Cooling Fan with surge protection • Key: (a,b)•....•.••. $ 39.95
JE614 Numeric/Aux. Keypad-23 accessible functions· Key: (b)•..• $ 49.95
EAEC-1 Expanded Apple Enclosure Case only' Key: (a)•..•.•... $ 49.95
KHP4007 Switching Power Supply' Key: (a) $ 59.95
KB-A68 68·Key Apple Keyboard only· Key: (a) $ 69.95
MON·12G 12" Green Monitor with swivel stand' Key: (a, b & IIc) • ••.•• $ 79.95
JE520AP Voice Synlhesizer - Plug-in, User Ready' Key: (a.bl $119.95
KB-EA1 Apple Keyboard and Case' Key: la) $119.95
PM1200A Prometheus Internal Modem - 2 cards' Key: (a,b) $299.95
PM1200M Prometheus Macintosh Ext. Modem' Key: (Macintosh)•.•.. 5369.95

110 Minimum 0nIer - U.S. Funds Only CA AeelcMnts: Add 8lWt s-.. Talt Spec St...a - JOe Ndl
St\ipping:Add5'lltpk-.$1.SOInturenct hncII1 ....... torFREEJ..5..lameoo~ ~SubieettoChange

Sfitd""'p«f, ~",ll'MIpelO~aJtlonttllys.laR)w-FREEl

[~IJiffii'~3·1 V/S401
~ lij.:w.;(.]~I[~" .

1355 SHOREWAY ROAD, BELMONT, CA 94002
9/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

RS232 Adapter
for VIC-20 and
Commodore 64

The ProModern'" is a Bell 212A (300/1200) Intelligent
stand-atone modem' Hayes command set compatible
plus an additional extended command set· Shown with
alphanl.,lmeric display option.

PM1200 RS·232 Stend·Alon. Unit $299.95

OPTIONS FOR ProModem 1200
PM-COM (ProCom CommuniCation Software)•••••••••• $79.95

Plelse specify Operating System.
PM-OP (Oplions Processor!••••••••••••••••••• $79.95
PMO-64K lOpllon. Processor Memory - 64K). • • • $ 8.49
PM·ALP IAlphlnumeric Display). • • • • • • $79.95

MPI 5114" DISK DRIVE
. Use 85 a second disk drive' Single
sided' Single/double density' FuU
height drive • 48 TPI . Documentation
included' VVeight: 3.7 Ibs.

MPl51S $89.95

EXPAND TRS·80 MEMORY
TRS·80 MODEL I, III

Each Kit comes complete with eight MM5290 jUP0416/4116116K Dynamic
RAMs and document8lion lor conversiOn. Modell: 16K eQuipped with Ex·
panslon Interlace can be expanded \0 48K with 2 Kits. Model III: Cen be
.xpan<leO trom 16K to 48tli using 2 Kits. Each Kil will expan<! computer by
16KinCfements.

TRS-16K3 200ns (Model III) $6.29
TRS-16K4 250ns (Model 1) $5,49

TRS-80 COLOR AND COLOR II
Easy to InSfall Kil comes complete with I each 4164N-20 (200ns) 6.fK
DynamIC RAMs an<! documentatiOn Iof conll'llfSi<)n Converts TRS-IO Color
Computers WIth D. E. ET. F and NC circuit boafds to J2K Also converts
TRS·80 Color ComPUler II to 64K.. FIe. OOS or 05-9 required 10 utili:e
'ull 64K RAM on .n computers.
TRS-64K-2 $11.95

Updatel TRS-80 MODEL IV, 4P Updatel
Easy 10 inSfa" Kits come complete WIth: TRS·64K-218 el 4164N·20 (2OOns)
64K DynamIC RAMs). TRS-64K-2P!tJ. (Ie•. 4164·spluSPALCtIlPI.nd docu
menlatlOfllofconYefSlOfl

TRS-64K-2 Ea~nds MoOIIIV from 16K-&4K OfM~ IV
&.P from MK-128K (wlMem. 01....)•••• $11.95

TRS-64K-2PAL Ea~nd. MocMlIV (w/ea.ck & White
Monitors only) from MK to 12M ••••• $29.95

30022 Nationallo9k: Data Book s.t (1914) $24.15
Wlumes I" • 13485 ~sl.
Contain. inlormation on NalioNrs Tn. product ..... and C04000 '-mity.
This includes 7400, 74L. S. AS. LS and AlS s.ries Clevie... and
MM~HC I 74HC I ~HCT I 74HCT High Speed Micro CMOS .",iIy.
MM~C 174C IIlmily..nd CMOS lSl/VLSl.

30013 Ziog ON Book (1984) .
Mierooroceuor. and Suppert Chips 1149~

210830 1m.! Memory Components Hndbk. (1N3/IM).... $1•.15
ConlainI .. ~tionsNoles.ArtideAeorints.o...~ ..~
onign inlonlllltion on 1nM/'s RAMs. DRAMs. EPROMs. E'f'AClt,q and
Bubble Memories lNO l)llgesl

230&43 I"..~ Components Hndbk. (1983/84) $19.9S
Con~so.la~on"oflnlel'.Mil;roproc;:..aor.' peripherel.
2 'I'Oll.tmes 12575 l)llges).

Nntl NEWI TANDY 200 NEW/ Nnt/
NEW! Easy 10 inst.U module plugs right inlo the soclolellnCfeasmg memory
In 24K IncremenlS. Complete with module & documenlation Iof in.lall.lion.

M200R (Tandy 200 Expansion) $149.95 .
or 2 for $274.95

Muffin-Style and
Sprite-Style Fans

MUF60 (SPN3·15-2462)
Howard Industries (4.6S"sQ.• 60clm).... 59.95_iii.,. SU2C7 R...... Aow
EG&G Rotron (3.125" SQ., 32clm)•.••• $9.95

• TRS-80 Model 100 • NEC • Olivetti
Eesy 10 IOsI.'1 module ph.Igs right inlO the sockel IncreaSing memory in 8K
Increments. Complele WIth module C1nd documenc.tion Iof installatlOl'l.

M1008K ('TAS-aO MoOII100 Eapansion).•..•. 539.95 ...
or 3 for $99.95

NEC8KR (NEC PC·8201A & CMiwoetti Ml0)•••••• $39.95 ea.
or 3!ot" $99.95

1heJE232CM _ c:onneclion 01__RS232

printers, modems, etc. to your VlC-20 and C-64. A 4.po1e
.witch .nows the tnYet'Sion of the 4 control lin... Com
~. Installation and operetion instructtons included.
• Plugs into User Port • Provides Standard RS232 signal
levels' Uses 6 signals (Transmit, Receive. Clear to Send,
Request to Send, Data Terminal Ready. Data Set Ready).

JE232CM . . .$39.95

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

Plug-In - Talking in Minutesl
JE520CM $99.95

• •
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Inquiry 52

IBM SHOP
** BACK TO SCHOOL SPECIAL ..
PANASONIC 1091 Pnnter 120cps NLO $249.95
STAR MICRONICS SG-lO 120Cps NLO 249.95

[II 714/840-2406

C·L·U·B·S &
~'E'VV'S'L'E'T'T'E'R'S

* SYSTEMS *
ITT EXTRA PC-256K
Two 1.2 HI. 360K Dr's, Monochrome Board. 12"
Amber/Green Monochrome Monitor, Serial & Parallel
Port, DOS 2.1 $1,495.95
IBM XT 256K
One IBM 360K Floppy Dr.. One 10 Meg Hard Disk.
Monochrome Board, Amber/Green Monochrome
Monitor. DOS 2.1 ONLY. . $2,895.95
IBM PC-256K
Two TEAC 360K Dr·s.. Color/Monochrome Graphics
Board, Parallel Printer Port, Monochrome Display,
DOS 2.1 ONLY.. . ..... $2,045.95
IBM PC AT 512K
1.2 Meg Floppy. 20 Meg Hard Disk. Amber/Green
Monochrome Display. AST Advantage Board (Printer
Port. Serial Port. Clock Calendar, Print Buffering,
Etc.) ONLY. . .. $4,995.95
10 MEG Hard Disk Upgrade. . $575.95
20 MEG Hard Disk Upgrade. . $775.95

* TOP TEN SOFTWARE *
dBASE III IBM. . $369.95
BPI Accounting Modules 325.95
PEACHTREE Accounting Moeules . . . 295.95
Managing Your Money IBM/APPLE 115.95
Dollars & Sense IBM. . 113.95
Norton Utilities 3.0 IBM. . 59.95
PFS Write/File/Report .. 85.95
SIDEWAYS IBM/APPLE.. . ..... 39.95
Multimate IBM. . .. 269.95
Crosstalk IBM. . . 104.95
Microsoft Word IBM. . 249.95

* HARDWARE *
AST Six Pack Plus 64K $259.95
STB Rio Plus II 64K . . . 249.95
PARADISE 5-Pack 64K 179.95
QUADRAM Ouadboard 64K . 249.95
Monochrome Graphics Card . . ... 199.95
Monochrome Board With Parallel Port. . . 159.95
HERCULES Monochrome Graphics .329.95
HERCULES Color Card. 179.95

* PRINTERS DOT MATRIX *
PANASONIC 1090 80CPS $189.95
PANASONIC 1092 160CPS/NLO 33CPS 379.95
EPSON FX-80+ 160CPS... .. 389.95
EPSON FX-lOO+ 160CPS 644.95
OKIDATA 92P 160CPS 389.95
BROTHER 2024L 2OOCPS/NLO 96CPS 995.95

* PRINTERS LETTER QUALITY *
BROTHER HR-15 17CPS . .. $369.95
BROTHER HR-25 24CPS . . 519.95
BROTHER HR-35 36CPS . . 729.95
DIABLO Advantage 25CPS. . . 589.95
JUKI 6100 20CPS . . 399.95
JUKI 6300 40CPS . . 759.95

* MODEMS *
HAYES 1200B Internal w/Smartcomm 2 $369.95
HAYES Mlcromodem lie . . 219.95
HAYES 2400 . .. 649.95
ANCHOR Volklmocem 1200 199.95
U.S. ROBITICS 2400 . . 475.95

* MACINTOSH/APPLE *
MACINTOSH 128K w/Macdraw. . . . $1,699.95
MACINTOSH 512K w/Macpainl.. ..2,145.95
IMAGEWRITER Printer . . .. 495.95
MACINTOSH 2nd Drive. . .. 269.95
MICROSOFT Chart. . . . . . . . . . . . . . .79.95
MICROSOFT Multiplan. . 119.95
ENSEMBLE. . 189.95
HELIX 239.95
VIDEX Ultraterm . . 189.95
MICROSCI A2 Drive. . 169.95

THOUSANDS OF ITEMS AVAILABLE.
CALL FOR COMPLETE PRICING.

CALIFORNIA
MICRO HOUSE

16835 Algonquin St.. Huntington Beach. CA 92649
TELEX # 5101011798 CAL MICRO

Corpol.le lecount. welcomed. pult"'''. oldell .ccepted ",!lh net 15 d.y
te,ms, .ubiect to c,edlt .ppro..l To up.dile shlpp!n';! 01 puleh.... ord•••,
pluse use tel••• Al,o. Ule '.In • 1o. pri<:. quol.lIon. All prlc•• represent
cnh. prep.id discount Alillem••hipped nut dly In 'Iclory lelled plckagu.
We lIu.,lntee III Iteml lor 30 deyl CIllIornl. relldentl pl.lle add 6"', IIlel
t," Prien lubJecl to ch.nge without nolice
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CHAPTER XI OSBOR E USERS' GROUP,
Charles M. Greene. 18799 Rio Vista Dr..
Tequesta. FL 33458. Monthly meetings.
newsletter.

FORT MCMURRAY BBS, Peter Steeper. Brick
Shirthouse, 226 Gregoire Dr.. Fort McMur
ray. Alberta T9H 4K6, Canada. (403)
791-9388. Public-domain software BBS at
(403) 791-9367.

loGIC. Department B, Box 696. Station B.
Willowdale. Ontario M2K 2P9. Canada. For
Apple users. SIGs, technical assistance.
public-domain software library. monthly
magazine. and 300-bps BBS at (416)
445-5192

PIONEER VALLEY PC USERS GROUP
(PVPCUG), Jeff Kane, POB H, North
Amherst. MA 01059, (413) 549-4930
Monthly meetings for personal computer
users between Springfield. MA. and Brat
tleboro. VI. Affiliated with the Boston
Computer Society.

LATHAM/ALBA Y/TRoY KAYPRO USERS
GROUP (LATKUG), Paul Spannbauer. 16
Maple St.. Latham. NY 12110. Monthly
meetings and newsletter, public-domain
software library.

IN TOUCH, 3632 CTH I. Saukville. WI
53080. Bimonthly newsletter listing user
written software and used hardware. An
nual subscription: 52.

TRS-80 COMPUTER SOCIETY OF DIABLO
VALLEY. Susan Copeland. POB 23438.
Pleasant Hill. CA 94523. (415) 372-7003
Monthly meetings in Concord. CA. BBS.
bulletin, and library Annual dues 520:
three-month trial: 55.

SCIENCENET. Omnet Inc.. 70 Tonawanda
St.. Boston. MA 02124, (617) 265-9230 An
electronic mail service for research
groups. Subscription to bimonthly news
letter free to potential users.

Los ANGELES MORROW USERS GROUP.
Seymour Saks. 1072 Stearns Dr.. Los
Angeles. CA 90035. (213) 939-3482.
Monthly newsletter and meetings. public
domain software library.

TRULY PORTABLE, POB 1169. Berkeley. CA
94701.(415)658-1889. ewsletterfor EC
PC-8201A. Radio Shack Model 100. Epson
Geneva. HP 110. and other portables. Sub
scription 516 for 10 issues: 528 overseas:
sample issue. 52.50.

MACINTOSH COMPUTER USERS GROUP OF
THE SANGAMON VALLEY, Mark Pence. 1540
West Cook St.. Springfield. IL 62704. (217)
546-2782. Informal monthly meetings to
discuss the Macintosh.

GREATER COLUMBIA AREA XEROX USER
GROUP, Ed Bachman. HCFA. 2F3 Meadows
East Building. 6300 Security Blvd .. Balti
more, MD 21235. (301) 597-3069: Joan
McGuire, (301) 594-0128. For users of
Xerox 860. 820. 16/8. and Ethernet.

JACKSONVILLE ATARI COMPUTER ENTHU
SIASTS (lACE), 1187 Dunbar Court. Orange
Park. FL 32073. Monthly meetings and
demonstrations. newsletter. disk and cas
sette software library. 24-hour BBS at (904)
733-4515. Annual dues: 510.

FUTURE GENERATIONS COMPUTER SYSTEMS,

Karin van Schouten, North-Holland. Po.
Box 1991. 1000 BZ Amsterdam. The
Netherlands. Journal for scientists, mana
gers, and policymakers in the information
industry. Subscription: 515630. For a free
copy, write Elsevier Science Publishing CO.
Inc.. POB 1663. Grand Central Station.

ew York. Y 10163.

GRAND RAPIDS IBM PC USERS GROUP.
Steve Hickel. 6441 28th St. SE. Grand
Rapids. MI 49506. (616) 972-2178. Monthly
meetings and newsletter. BBS. discounts
on disks. Annual fee: 520.

NORTH STAR BBS, Brian Holmes. POB 292.
Lynwood. CA 90262. 24-hour. 300/1 200
bps BBS in Downey. CA. on CP/M public
domain software. at (213) 861-2313.•

CWBS & EWSLETTERS is an acknowl
edqment of new clubs and newsletters received
at BYTE. Please allow at least four months
for !:lour club's mention to appear. Send infor
mation to BYTE, Clubs & ewsletters. POB
372. Hancock. NH 03449.



Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. Items marked -c are
special features of the Aztec C86-c system.

Symbolic Debugger
LN86 Overlay Linker
Librarian
Profiler
DOS, Screen, & Graphics Lib
Intel Object Option
CP/M-86 Library 0{

INTEL HEX Utility 0{

Mixed memory models 0{

Source Debugger 0{

CPIM-86 Library 0{

Execution Code Compile!
Time Size Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3 34 sees 5,760 93 sees
Microsoft C3.0 34 sees 7,146 119secs
Optimized C86 2.20J 53 sees 11,009 172 sees
Mark Williams 2.0 56 sees 12,980 113 sees
Lattice 2.14 89 sees 20,404 117 sees

5349
5199
5399
5299
5199

Aztec C ll-c (CP/M & ROM)
Aztec C ll-d (CP/M)
C-tree database (source)'
Aztec CSO-c (TRS·SO 3 & 4)
Aztec CSO-d (TR8-S0 3 & 4)

Manx Cross Development Systems
Cross developed programs are edited, compiled, assem
bled, and linked on one machine (the HOST) and trans·
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education
al applications.

HOSTS: VAX UNIX ($3000), PDP·ll UNIX ($2000), MS
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M·68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M·86, Macintosh, CP/M·68k,
CP/M·SO, TRS·80 3 & 4, Apple II, Commodore C64,
8086/80x86 ROM, b8xxx ROM, 8080/8085/Z80 ROM,
65xxROM.

The first TARGET is included in the price ofthe HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

How 10 Become an Aztec C User
10 become an Aztec C user call 1-800-221-0440 or call

1·800·832·9273 (800:)'EC WARE). In NJ or outside the
USA call 201·530·7997. Orders can also be telexed to
4995812.

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How 10 Get More Information
10 get more information on Manx Aztec Cand related

products, call 1·800·221-0440, or 201·530·7997, or write
to Manx Software Systems.

30 Day Guarantee
Any Manx Aztec Cdevelopment system can be return

ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. Asmall restocking fee may be required.

Discounts
There are special discounts available to professors,

students, and consultants. Adiscount is also available on
a "trade in" basis for users of competing systems. Call for
information.

CP/M, ~dio Shack,
S080/8085/ZS0 ROM
Manx Aztec Cll
"I've hada lot ofexperience with different Ccompilers,
but the Aztec C80 Compiler and Professional Develop
ment System is the best I've seen."

80·Micro, December, 1984, John B. Harrell III

5499
5299
5199
5399

call

Aztec C6Sk-c Commercial System
Aztec C68d-d Developer's System
Aztec C6Sk-p Personal System
C-tree database (source)
AMIGA, CP/M.6Sk, 6Sk UNIX

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit Csystems. The system includes a full optim
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple II version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65·cI128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C6Sk
"Ubrary handling is very flexible . .. documentation is
excellent . .. the shell a pleasure to work in blows
away the competition for pure compile speed an ex-
cellent effort."

Computer Language review, April 1985
Aztec C68k is the most widely used commercial C com·
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be
yond comparison. It is available in several upgradable
versions.
Optimized C Creates Clickable Applications
Macro Assembler Mouse Enhanced SHELL
Overlay Linker Easy Access to Mac Tholbox
Resource Compiler UNIX Library Functions
Debuggers Thrminal Emulator (Source)
Librarian Clear Detailed Documentation
Source Editor C·Stuff Library
MacRarn Disk ·c UniThoIs (vi,make,diff,grep) -c
Library Source ·c One Year of Updates -c

Items marked ·c are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86·d
and Aztec C86-c systems.

Aztec C65-c ProOOS & OOS 3.3 5399
Aztec C65-d Apple OOS 3.3 5199
Aztec C65·p Apple Personal system 599
Aztec C65·a for learning C 549
Aztec C65-c112S C64, CI2S, CP/M 5399

Distribution of Manx Aztec C
In the USA, Manx Software Systems is the sole and ex

clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

Apple n, Commodore.
65xx, 65C02 ROM

Manx Aztec C65
"The AZTEC C system is one of the finest software
packages I have seen"

5499
5299
5199
549

Aztec C86-c Commercial System
Aztec C86-d Developer's System
Aztec C86-p Personal System
Aztec C86·a Apprentice System

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
':4 compiler that has many strengths .. quite valuable
for serious work"

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 pl018) measures performance for a
systems software instruction mix. The results are with·
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve·
ment.

Great Features: Manx Aztec C86 is bundled with a powerful
array of well documented productivity tools, library routines
and features.
Optimized Ccompiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model
Z(vi) Source Editor 0{

ROM Support Package 0{

Library Source Code 0{

MAKE, DIFF, and GREP 0{

One year of updates 0{

All systems are upgradable by paying the difference
In price plus $10.

Third Party Software: There are a number of high qual.
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft·
ware development.

C-tree 5395 Greenleaf 5185
PHACf 5250 PC-lint 598
HAW 5250 Amber Windows 559
PRE-C 5395 Windows for C 5195
WindScreen 5149 Fir«ime 5295
SunScreen 599 C Util Lib 51S5
PANEL 5295 Plink-S6 5395
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IBM Monochrome Compatible, 720x348, High Resolution v' v' v' v'

Runs Lotus 1-2-3'" and Symphony'" in high resolution
monochrome: v' v' v'

-132 columnsx25 rows v' v'

-132 columnsx44 rows v' v'

PC Paintbrush in monochrome v' v' v' v'

16 shades of green on the IBM monochrome monitor v' v'

Runs color software on the IBM monochrome monitor,
full screen: v' v'

-Flight Simulator v' v'

-PC Paintbrush v' v'

-PC Paint / v' v'

-PC Tutor v' v'

-Pinball v'

-Without software patch needed v'

Automatic Boot-up without software patch needed v' v' v' v' v'

Runs Lotus 1-2-3'" and SymphonyTM in high
resolution color: v' v'

-16 colors, 320x200 v' v'

-4 colors, 640x200 v' v'

Printer port (standard) v' v' v' v' v'

Software switchable among color, monochrome and 132
columns mode v'

Price $399 $395 $695 $680 $595 $499

inquiry 140

Excellence is the standard at Everex-it's in our name, our
products, in everything we do. When you look for the best for
your computer-you'll find Everex products,
Visit your local Everex dealer today and ask to see Everex
products in action. For the name of your nearest Everex
dealer, please call (415) 498-1111,
Registered Trademarks: Paradise Modular Graphics Card-Paradise Systems, Inc.; Hercules Graphics
Card-Hercules Computer Technology; Lotus 1~2-~-LotusDevelopment Corporation; PC Paint-Mouse
Systems Corporation; Teemar GraphIcs Master-Teemar Inc.; Persys! Bob-ParsYs! Products; Ultra Pak
Tseng Lab.; The Edge-Everex Systems Inc.; IBM. PC Tutorlal-Internallonal Business Machines CorporatIon;
Right Simulator-Microsoft Corporation.

Dealer Hotline: (8001 821-0806. In CA (800) 821-0807.

Imagineering Ultimo. Australia TLX: 74349 IMAGIN AA
Microage Distribution ltd. London, England TLX: 881 3241 WONGS G
Feeder Paris. France TLX: 4413241 FEEDER
Automated Office Systems Hout Bay. South Africa 2721-70-8091
Survex, 1027 Speers Road, Oakville, Ontario Canada L6L-2X5, 416-842-6093
Pride Computers, 102-8167 Main Street, Vancouver,
British Columbia, V5X 3L2, 604-321-5690

~§3EVERE-)f-
EVER for EXcellence

Address: 47777 Warm Springs Blvd., Fremont, CA 94539 (415) 498-1111.
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A COMPUTER &
COMMUNICATIONS NET
WORK PERFORMANCE
ANALYSIS PRIMER
B. W Stuck
and E. Arthurs
Prentice-Hall
Englewood Cliffs, Nj: 1985
624 pages, $38.95

APPLIED PROGRAMMING
TECHNIQUES IN C
Terry A. Ward
Scott. Foresman and Co.
Glenview, IL: 1985
268 pages, $19.95

DIAGRAMMING TECH
NIQUES FOR ANALYSTS
AND PROGRAMMERS
James Martin
and Carma McClure
Prentice-Hall
Englewood Cliffs, N): 1985
416 pages, $40

INTRODUCTION TO COM
PUTER ENGINEERING
Franco P Preparata
Harper & Row
New York: 1985
336 pages, $37.95

A COMPUTER & COMMUNICATIONS NETWORK
PERFORMANCE ANALYSIS PRIMER
Reviewed by Mark Klein

M any of us have struggled with performance prob
lems in computer systems. When CPIM version 2

arrived, we worked to find the optimal sector size to use
when formatting disks. Today we worry about effective
throughput in local-area networks (LANs) as a function of
variables such as transmission speed, message size. or net
work topology. In making these design decisions, many
of us have often relied on an intuition developed by
experience.

Of course. performance-analysis problems are not
limited to the microcomputer world. I met a BYTE reader

ILLUSTRATED BY ROB SAUNDERS

who built from scratch a
68000 system as relaxation
from his daytime job on a
huge SNA (IBM's Systems
Network Architecture) net
work; another computes for
fun on an Apple II at home
but his vocation is design
ing on-line transaction-pro
cessing systems for a world
wide airline. One of my jobs
as system administrator for
the two UNIX-based com
puters that host the BYTE
Information Exchange (BIX)
was to help find the right
mix of port assignments
(hard-wired, local network,
public-switched network,
leased lines, Tymnet) to op
timize access and response
and minimize cost.

A book that will appeal to
many BYTE readers is A
Computer & Communications
Network Performance Analysis
Primer by B. W Stuck and E.
Arthurs, both computer sci
entists at Bell Laboratories.
It is a guide to attacking
performance-analysis prob-
lems in these and other

types of systems. The book is not easy reading. It was writ
ten from material used to teach a graduate-level computer
science course within Bell Labs. The authors assume that
you have basic math skills such as linear programming and
calculus, that you understand what operating systems are
supposed to do, and that you don't blink at terms such
as Poisson statistics, packet switching, link-level flow con
troL blocking, and queueing networks.

But it would be a mistake for a reader to think that this
important material is inaccessible just because the book
is full of equations and strange terms. A manager without
a technical background shouldn't expect to find out from
this book whether the planned order-entry.system for a
company needs a microcomputer or a superminicom
puter. Someone else working for that company, however,

(continued)
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RESEARCH CORPORATION

8620 Roosevelt Ave./Vlsalla, CA 93291
209/651·1203

We accept BonkAmericord/Vlsa and MasterCard

BOOK REVIEWS

could use the book to assess the resource needs and offer
detailed quantitative support for a decision to buy. say.
a VAX-I 11780 instead of an 11/750.

Stuck and Arthurs take an engineer's approach. The
book is. as the title claims. a primer. The authors teach
by example and case study. They describe a computer
communications system using flow diagrams and system
data (and they don't split hairs on what is computer and
what is communications). They quantify performance with
a list of measurements. present the results of a perfor
mance analysis. and discuss the significance of the results.
They do this for systems ranging from secretaries lining
up to use a photocopier to an on-line transaction
processing system to handle telephone repairs. The
analyses are fascinating.

PRACTICAL ApPROACH
To indicate the concrete. engineer's approach of this book.
I include examples of the types of problems Stuck and
Arthurs pose.

-The writers describe an on-line point-of-sale computer
communications system for a widget retailer. down to
details such as mean time per disk access. what files are
created and when (log files. credit-check files. inventory
control files). processor busy time per transaction. and
number of disk spindles. The question follows: "Is this
design feasible? Will the system meet its performance
goals?"
-Another transaction-processing problem begins by sug
gesting alternative hardware configurations: a high
performance system costing 8200.000 and a low
performance system at half that cost. After two more
pages of system description. including possible combina
tions of the two basic hardware configurations that divide
the application programs and operating-system code
among different subsystems. the reader is asked to "cal
culate the total cost to operate each [of fourl configura
tionlsj for five years. and the ratio of cost divided by
throughput."
-The reader is asked to compare performance of two
systems. [n the first system. one secretary is assigned to
10 professionals and handles all document-preparation
needs. In the second system. a text-processing center is
set up.
-Another problem deals with insurance agents who dial
up through a voice telephone network to a central com
puter and then use a terminal connected to a modem to
query about different types of policies for potential
customers. After considerable details. the reader is asked
to figure out "how many modems are needed if the frac
tion of queries blocked due to no modem being available
is no more than one query in ten."

Stuck and Arthurs subject packet-switchin€ systems and
local-area networks to this kind of nitty-gritty analysis
throughout the book. Several aspects of these systems are

(continued)
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What Cdid for Programming
MarkWilliams has done for CProgramming

•

Mark Williams CompanyIIIII 1430 W. Wrightwood Ave.
Chicago, IL 60614

The CProgramming System
from Mark Williams now

supports the following third
party software:

Windows for C, Halo, PHACf, The Green
leaf Functions, Btrieve, Panel, Plink 86,
cView, C Utility Library, C Tree, The
Application Programmer's Tool Kit,
C Power Packs, PCLOCATE, Super C
Index System, Opt-Tech Sort, Safe C
Interpreter, C-terp, ProScreen, BRIEF,
C Helper. .

The C Programming System
from Mark Williams

ing the program under test; and evalu
ation, source, program and history
windows.

csd eases the most difficult part of
development - debugging. Because
csd debugs in C, not assembler, a pro
grammer no longer has to rely on old
fashioned assembler tools, but can
work as if using a C interpreter - in
real time.

MSCI

1.51

LMWC86 DRI

SIEVE
Time in Seconds
IiiII Large Model
• Small Model
Size in Bytes
o Large Model
o Small Model

1.29

csd C Source Debugger
Mark Williams was not content to

write the best C compiler on the mar
ket. To advance the statp. of the art in
software development, Mark Williams
wrote csd.

csd C Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evalu
ated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturb-

"Ofall the compilers reviewed, MWC86
would be my first choice for product
development. It compiles quickly, pro
duces superior error messages, and
generates quick, compact object code.
The library is small and fast and close
ly follows the industry standard for
C libraries."

The C Programming System from Mark
1----------------1 Williams delivers not only the best C

compiler for the 8086 but also the revolu
tionary csd Csource level debugger. That's
why it does for C programming what C
did for programming. The Mark Williams
C Programming System gives the pro
grammer the MWC86 C compiler and the
csd C Source Debugger for only $495.
Order today by calling 1-800-MWC-1700.
Major credit cards accepted.

Technical support for The Mark Williams
C Programming System is provided free
of charge by the team that developed it.

MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench
marks prove it! They show MWC86 is
unmatched in speed and code density.

MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi
tion, MWC86 supports the full C lan
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* I/O calls
and structure assignments.

Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in
dustry leaders looked and compared
and found Mark Williams to be best.

MWC86

The C Programming System
from Mark Williams

User Friendly
MWC86 is the easiest to use of all

compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.

A recent review of MWC86 in
PC WVrld, June, 1984, summed it up:

MWC86 gets your C programs run
ning faster and uses less memory space
than any other compiler on the market.
Then csd, Mark Williams' revolutionary
C Source Debugger, helps you debug
faster. That's The C Programming Sys
tem from Mark Williams Company.

·Unix is a Trademark of Bell Laboratories.
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studied. The last chapter is devoted to an in-depth. use
all-the-tools analysis of LANs.

BOTTLENECK DESIGN
Office communications is just one of many systems to
which the authors apply their ideas about bottlenecks.
Early on, the reader is cautioned to remember that there
will always be (by definition) some bottleneck: however.
"the design problem is to choose where the bottleneck
should be." For example, in their analysis of potential pro
ductivity gains that might be achieved in an automated
office by giving workstations to professionals, Stuck and
Arthurs quantitatively examine the effect of voice and elec
tronic mail on three alternative bottlenecks: meetings,
telephone calls, and documentation (filing, gaining access
to reports, etc.).

Later they study a proposal to add an LAN to an office
system currently running from a central processor. Poten
tial bottlenecks are the clerks (who might not generate
enough load to keep the system busy). terminals, central
processing unit. disk system, printer. or terminal controller.
Putting in the numbers for this particular example shows
that the disk is the bottleneck. The authors conclude that
"adding a local area network will not significantly improve
performance, because the terminal controller Idoes notj
reach complete utilization first:· Of course, different
numbers might lead to a different conclusion: the authors
frequently suggest plugging in the numbers for the
reader's own situation.

It is this kind of practical. quantitative analysis that makes
the book so valuable. Many computer systems. large and
small. are configured according to what feels right to the
system designer. Stuck and Arthurs give us some sub-

(continued)

BOOK REVIEWS

OFFICE COMMUNICATIONS
One particularly relevant and readable chapter covers
office communications. The premise to this section is that
"the fundamental idea in office automation is to move
ideas or information to people and not vice versa." For
openers, there is a quantitative analysis of telephone tag:
the frightening conclusion is that when "the mean number
of tags increases to three, then the maximum mean
throughput rate (completed calls) drops to one call lasting
ten minutes every 203.5 minutes!" For comparison, the
authors cover a voice-storage system.

Other topics in this chapter include copying and
reproduction, document preparation, LANs, workstation
productivity gains, and the interaction between secretaries
and managers. Discussion of a sophisticated model of an
automated office system is accompanied by relevant
graphs of document-completion rate versus number of
secretaries. questions pertaining to how many secretaries
can be active inside a document-preparation system
before congestion becomes unacceptable. and an analysis
of the minimum 'set of numbers needed to say anything
pertinent about these kinds of systems.

©Copynght 1985 Alliance Research CorporationPatent PND.

20120 Plummer Street. Chatsworth, CA 91311 • 1-818-993-1202
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KEYPATCH™ -10 - A full travel mini-keyboard.
Plugs between keyboard connector and CPU.
Automatically activates NUM-LOCK placing your
IBM™ keyboard into the number pad mode while
KEYPATCH™ -10 provides separate cursor and
screen control functions without the use of the
NUM-LOCK key. Saves time - eliminates errors.
KEYPATCH™ -10 requires no software. A must
for spread sheets; word processing; graphics; etc.

For Immediate Shipment IBM PC/XT $84.··
Genest Technologies, Inc. Compatibles· $88.··
1331 E. Edinger Ave. L~~~7~~ E~~~: ~~~~~~i~~s~Cp~o
Santa Ana, Calif. 92705 - PLEASE SPECIFY SYSTEM-

(Cal Res. Add 6% Sales Taxi
(714) 547·0880 Visa. Master Card. Check. Money Order
'·Patents Pending Plus S2so Shipping
KEYPATCH'· is a trademark of Genest Technologies. Inc
IBM'· is a trademark of International Business Machines Corp
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The Ultimate Cable Assembly

Inside and Out
You've never seen a cable that looks or works quite like this. The
result of extensive research into functional design, the DATA SPEC
cable assembly not only visually enhances your computer equip
ment, but provides superior quality with the following features:

• Full shielding IExceeds EC.C. • Gold plated pins
EMI/RFI emission requirements] • Exclusive P.D.l. underhood

• Positive strain relief for maximum integrity
• large convenient thumbscrews • Lifetime warranty
DATA SPEC makes cable assemblies for all your interface needs:
printers, modems, disk drives and monitors. For your IBM, Apple,
AT&T and other popular PC's. Ask for DATA SPEC cables at your
nearest authorized DATA SPEC dealer.
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Now the biggest name
in Ccompilers comes in a size

everybody can afford.
Let's C:"

Inquiry 231

•

Mark
Williams·
Company

1430 West Wrightwood
Chicago. Illinois 60614

Mark Wtlliams Let's C

$75
Please send me:

__copies of leIS C and _ copies ofcsd (C Source Debugger)
al $75 each. (III. residenlS add 7% sales laX.)

o Check 0 Money Order 0 VISa, MaslerCard or
American Express

Name _

Addre5S _

City Slale__ Zip _

Card # Exp. Dale _

SignalUre _

~-----------------~

Let's C
MS 3.0

Mark Williams Let's C
• For the IBM-PC and

MS-DOS
• Fast compact code plus

register variables
• Full Kernighan & Ritchie C

and extensions
• Full UNIX compatibility

and complete libraries
• Small memory model
• Many powerful utilities

including linker,
assembler, archiver, cc
one-step compiling, egrep,
pr, tail, wc

• MicroEMACS full screen
editor with source

• Supported by dozens of
third party libraries

• Upgradeable to C
Programming System for
large scale applications
development

Let's C Benchmark Done on
an IBM-PC/XT, no 8087.
Program: Floating Point
from BYTE, August, 1983.

Exec TIme in Seconds
134.20
347.45

Introducing Mark Wtlliams' $75 Ccompilec Want to explore C progranuning for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

1bis is no little beginners model. Lets C is a powerlul progranuning tool, packed with all the
essentials of the famous Mark Williams C Progranuning System. The one chosen by Intel, DEC, Wang

and thousands ofprofessional programmers. The one that wins the
benchmarks and the reviewers' praise:
"(This compiler) has the mostprofessionalfeel ofanypackage we tested..."-BYTE
"Ofall the compilers reviewed, (it) would be myfirst choicefor product
development"-David Wilson, PC WORm

And now for more big news. Get our revolutionary csd C Source
Debugger for just $75, too.

Use this coupon or charge by calling toll-free: You can breeze through
1-800-MWC-1700. In 111. call 312-472-6659.--_________________ debugging at the C source

level ignoring clunky
assembler code.

Affordable, powerlul,
debuggable. Mark Williams
Lets C is the big name C
compiler at a price you can
handle. Get your hands on
it now:

<Cl 1985 Mark Wt!liams



stance on which to base systems decisions. Even more,
for someone willing to read the text and work the prob
lems, they offer a path to developing the intuition that is
such a crucial part of system design.

APPLIED PROGRAMMING TECHNIQUES IN C
Reviewed by Phil Hughes

BOOK REVIEWS

Mark Klein (8 Bay Rd, Newmarket, NH 03857) has been involved
with the BYTE Information EXLhange (BIX) since its inception. He
is BYTE's contributing editor on communications. His consulting firm,
Channel Computing, specializes in communications technology.

PROGRAMMING TOOLS
In the remaining chapters, the author presents various pro
gramming tools. He explains each program and docu-

(continued)

T erry A Ward's new book on the C language, Applied
Programming Techniques in C. provides examples of real.

useful programs written in C. It does not try to teach you
the C language. The people who might be interested in
this type of text are those with a basic knowledge of C
who want to see some extensive programs written in that
language. Another group is composed of owners of CP/M
or MS-DOS systems who want to add some UNIX-like utili
ty programs at little cost.

The first chapter presents basic information on operating
systems and covers selection of a programming language.
Ward limits his discussion of operating systems to Apple
DOS, MS-DOS, and CP/M. I was disappointed to see UNIX
ignored at this point in the book. The conclusion is as
expected-use C-but Ward goes through the paces dis
cussing APL, FORTRAN, Pascal. PLlI, and, of course,
BASIC. I take exception to several comments about FOR
TRAN and PascaL In particular, Ward claims that few new
applications are being written in FORTRAN. This may be
the case in the microcomputer world but is certainly not
the case in advanced engineering work.

In the next chapter Ward presents a very condensed
description of C. This description and the remainder of
the book talk about BD Software's version of C (BDS C)
This section is poorly written and has quite a few errors.
For example, the first program will not compile because
there are two statements in the wrong order. The fifth line
consisting of a left brace should be moved up before line
3 to correct this error. Another example is on page 23.
There is no such operator as the Unary Plus. Also, the
descriptions of increment and decrement operators are
misleading. When referring to pointers, these operators
modify the value of the pointer by the size of the datum
pointed to.

Even for the experienced C programmer, these errors
detract from the value of the book: it remains difficult to
separate errors from dialect differences between C and
BDS C.

7763

Standard Forms Shipped From
Our Plant To You ... ln 3 Days!
Standard computer forms
compatible with over 400 software
programs can be shipped from our
plant to you ... in just 3 daysl That's
fast. Even our custom service is
fast. Most custom orders are
shipped in 5 to 10 days. Service
this fast means no unnecessary
delay. You are guaranteed what you
want - when you want it

'

CATALOGanet
AnSILlTY GUIDE . ..

'Request your FREE 32 page
catalog complete with a
software/forms Compatibility Guide.
Call Toll Free:
1-800-328-5727, Ext. 516
In Minnesota, 1-800-742-5685

ffi) DElUXE

FASTEST
SERVICE
liTHE
IIDUSTRY

InODR
IlEPUTlnOI

(OMPlJTfH fOHMS

.. DIVISION OF DELUXE CHECK PRINTERS. INC
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U.S. Dealer Inquiries Welcome.

• TURBO scREeN1M I4'COfnpletely menu-driven and Includes 8
bullt"n Sc~n Editor, Collator, and Generator, each called
up with a single keysfroke!

• ADVANCED EDITOR:
-Turbo Pascal·-like commar:lds Include:

-Block commands for copy, fill, exchange, erase.
-Draw lines in any direction with any character.
-Supports IBM color monitor and graphics characters.

• FAST-Generates code for 20 screens in about 60 seconds!

• DISK UTILITIES bullt·ln:
-directories
-erase flies

• REQUIRES:
-Turbo Pascal any version
-8Ox24 or larger video screen

• AVOID software "bottlenecks!"

Address:

Name:

Computer Model: .......:'--..,....... --,_-,-

Computer System: 8·bit 16·bit
Operating System: CP/M80 PC·DOS

___ CP/M86 MS·DOS
Disk Format: --,_'--.,.--,-__

City: -;;---;:.,.-__--"-_'---- State _

Telephone:

Ohio residents add 6'/2 % sales tax. Outside U.S.A. add $20.00

Start letting TURBO SCREEN™ write your I/O source code today!

• ONLY - Call TOLL-FREE: 1-800-243-1849
Inside Ohio call 1-216·292·8745 (Lines Open 24 hours, 7 days)

5.00

$54.95

PAS€OM
COMPUTING

23611 Chagrin Blvd., Suite 101
Cleveland, Ohio 44122

TURBO SCREENTM
package $49.95
Plus Ship.
(UPS)

Total

• 100 Fields per screen, and up to 80 screens in your application.
• One screen or eighty, the size of your program doesn't change.
• 110 field types of:

Real, Integer, String, Character, Boolean.
• "Bullet·proof" data entry.
• Create Wlndow·Style overlays or Full·screen pictures In

CP/M·, MS·DOS·, or PC·DOS.

• Supports video attributes for your terminal. And YES, if you
have an RGB monitor, you can create screens in COLOR on
your IBM PC or true compatible.

• A SINGLE LINE of source code invoking TURBO SCREEN'S
"display" procedure controls: •

-picture selection
-output to screen, printer, or disk
-110 field update

Visa

Money Order

Master Card ,---_

Check

Card # -'-'-_.,---'-'- _

Exp. Date:

"Turbo Pascal Is a trademark of Borland International. IBM is a trademark of International Business Machines. MS-DOS is a trademark of Microsoft. CP/M is a trademark of Digital Research.
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1·800·241·814'
NEW

Locally or across the
nation, you're only a phone
call away from the best
advice, information, sales
and service for all your
computer needs.

At Micro Mart. A name you
can trust.

We're proud to offer the
widest range of computer
products anywhere. At very
competitive prices. With in
novative financing options
like the Micro Mart Blue Chip
Credit Card.

When we say a product
is available today, we mean
today. Our Micro-to-Main
frame inventory system keeps
our products current. And
our customers satisfied. We
deliver quickly because we're
geared to ship hundreds of
products daily to customers
allover the world.

But we don't stop there.
Micro Mart offers a com

prehensive range of Tech
nical Support and Customer
Service after-the-sale. We're
on-site with hundreds of ser
vice locations nationwide.
And our National Service
Center is one of the fastest
depot services in the USA.

Call Micro Mart today.
You'l1 meet people who back
up price, availability and
service with performance.
You can count on it.

COMPUTERS
AT&T Color and Mono Systems
in stock Start at SI995
COMPUTER SPECIAL OF THE
MONTH Call for details!__

NETWORKING/
PROTOCOL
CONVERSION
SNA & BISYNC 3780, 5251.
Mod 11 & 12, 3274, 3278_
PC TURBO 186 by ORCHID,
80186 coprocessor board S599
IRMA Complete line__::-::-::-=
___----'_--From S829

PRINTERS &
PLOTTERS
We have thousands in stock.
PRINTER SPECIAL OF THE
MONTH Call for details!__
HOUSTON INSTRUMENTS Plotters
and Digitizers in stock _

DOT MATRIX
EPSON FX851185 NEW!
EPSON LX80/100, LQ1500_
COMREX 420, Epson
compatible,400cps_SI695
OKlDATA 192 & 193, ML84,
Pacemark 2410----, _
OKlDATA Color printers,
complete line.__.,----;-.,----__
TOSHIBA P-351 & 1340__
_____New Low Prices!
TEXAS INSTRUMENTS 855__
_______From 5729

LETTER QUALITY
NEC Spinwriters 2050, 3550,
8850 New Low Prices!
COMREX CR II E, CR III & CR
IV Start at S369

We carry a full range of form
handling options.

FLOPPY DISK
DRIVES
TANDON TM 100-2, DDIDS,
360K__New low, low price!
1/2 HEIGHT Disk Drives from
Shugart, Mitsubishi & TEAC.
PC, XT & AT Compatible S115
SPEClALllWo 1/2 Height Drives,
"Y" cables & brackets._S219

HARD DISCS
Micro Mart carries many of
the major brands. If you don't
see it-ask for it.
PEACHTREE TECHNOLOGIES P-I0,
& 20, into & ext._From S595
SEAGATE Fast 20 Meg. into
for AT From S675
PEACHTREE TECHNOLOGIES New
1/2 Height Thpe and Wmchester
back-up system S1395
SYSGEN 10 & 20 Meg.
w/streamer tape_-,--.,----_--:-:-:
____New Models-Call!
SYSGEN Image & Quickfile,
Streamer tape for XT/iIT__

New Price!
C:-B=-ERN::-:-:-:O-U---LL:-::I~T=EC::::H=N---O::::-LOGY Hard
Disc Subsystems__S2 595

CHIPS
All our chips are tested and
priced for quick sale. Call us!
INTEL 8087, 80287, high
speed coproc. SI25
64K-2 56K RAMCHIPS---:::-:-_
-=-=-=-=--=-=-_Call for Market Price.
128K Piggy-back chips for
your AT_Call for Market Price.

MULTIFUNCfION
BOARDS
We have a complete line of
Multifunction Boards compati
ble with ,the Portable, XT/AT.
THE BOARD SPECIAL OF THE
MONTH Call for details!
SIX PAK 64-384K, multifunc._
MPII RAMboards for PC's &
compatibles _
I/O MINNIE I/O shortboard for
Portable & AT _
ADVANTAGE 128K-3Mb,expan-
sion for AT _
QUADRAM QUADBOARD,
64-384K, multifunc._S239
TECMAR CAPTAIN, 0-384K,
multifunc. SI85
TALLTREEJ-RAM 11 _
____---::_ New Low Price!

GRAPHIC CARDS
PREVIEW Mono Graphics/
Hercules look-alike__S269
HERCULES Mono & Color
Graphics cards New Low Prices!
TECMAR Graphics Master, HiRes
Color & Mono supports
Lotus S449
QUADRAM Quadcolor I & II
color cards _
PARADISE Multi-display or
modular graphics cards__
__-,------::-:_-,--__:_From SI99
STH Chauffeur & Colorific_

1289 & SI89
"::"SI--=G--=MA-C=-o--=l-o-r-;4=-00-=-for PGS
SR-12 New Low Price!
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MICRO.
MART

1234 567 890 123

HAYES Mach II & Mach III
Joysticks S39/S45
QUADRAM Microfazer print
buffer 8-128K__From $129
TRIPPELITE ISOBAR surge pro
tectors, 4 & 8 plug_From S49
POLAROID Palette__S1195
PTI Back-up power supplies_
_____New Low Prices!

MONITORSAND CRT'S
PGS Max 12 (E) amber, HXI2,
HX12 (E), & SR-12 _
-=-::-:~::-:-:c-:-:,.----New Low Prices!
QUADRAM Quadchrome, 690
dotRGB S429
AMDEK Color 300,500,600,
700, 710, 725_~~__
AMDEK 300A/300G/310A__
-=-:-=-:-=-==----:c $129/S119/$165
©1985 Micro Mart, Inc.
Thchnology Corporate Campus
3159 Campus Drive
Norcross, Georgia 30071

DYSAN Diskettes at the lowest
price in the USA Call!
MOUSE SYSTEMS PC Mouse,
optical w/software__SH9
MICROSOFT Mouse, bus or
serial mechanical
KEYTRONICS 5151 --=&:-5-=-1:--::5-=2--
keyboards From S149
KENSINGTON MlCROWARE
MasterPiece S99
CURTIS Accessories, Pedestals,
cables, etc. _

HAYES Smartmodem 300, 1200,
1200B & 2400. We have the
best stock in the USA_Call!
VEN-TEL 1200 Baud Half Card
w/Crosstalk S419
POPCOM Int. & ext. w/voice
& data
AST Rea-c--;'h-:-M=-=-o-=de-m---::-!·----
__Special Introductory Price!

MISCELLANEOUS

Base Managers.
MlCRORlM 4000 or 5000,
Report Writer & Clout _

New Low Price!
-W.-J\RN-E-R-S-O-FTw.-l\RE The Desk
Organizer $145
MlCROSTUF Infoscope_$149

MODEMS

Z-SOFT PC Paintbrush, mouse
graphics S75
DECISION RESOURCES
ChartMaster Latest version_
________S239

MlCROPRO ChartStar_----:----::
MICROSOFT Chart $169

COMMUNICATIONS
MlCROSTUF Crosstalk XVI.
Latest version S99
HAYES Smartcom 1I__S85

WORD PROCESSORS
MULTIMATE w/spelling checker
& tutorial__New Low Price!
SAMNA + __----,-- _
MICROSOFT Word. New
version New Low Price!
L1FETREE Volkswriter Deluxe
________$169
SSI WordPerfect, version
4.0 S269
MlCROPRO WordStar Profes
sional series_New Low Price!

OFFICE & PROJECT
PLANNING

HARVARD Total Project
Manager S299
SORCIM/IUS Super Project__
MICROSOFT Project__S175

DATA BASE MANAGERS
Call for unadvertised Data

SOFTWARE
SOFTWARE SPECIAL OF THE
MONTH.__Call for details!

ACCOUNTING
SORCIMlIUS Complete line
including Windows_~,.-----:
_____From S289/each

SPREADSHEETS &
INTEGRATED PACKAGES

MICROSOFT MultiPlan,
w/templates _
SORCIM SuperCalc 3, verso
2.° New Low Price!

ENHANCEMENTS &
UTILITIES

FOX & GELLER Complete line
for dBase II!III, Rbase 4000_
NORTON Utilities 3.0__S69
ROSESOFT ProKey 3.0_S89
CENTRAL POINT SOFTWARE
Copy II PC SH
SOFTSTYLE Set FX + and
Printworks, printer control_
SIDEWAYS Inverts printout_
BORLAND SideKick and
SuperKey From SH
LIVING VIDEO TEXT Think
Tank $125

COMPILERS &
LANGUAGE TOOlS

LATTICE C-Compilers_S299
MICROSOFT Complete line__
BORLAND Thrbo Pascal, Thrbo
Toolbox & more. _
__----::-:,.----~FromSH/each

GRAPHICS & CAD
Micro Mart carries many of
the major CAD packages.
Call if you don't see it listed.
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BOOK REVIEWS More Space
Saving Products From

LinTek Computer Accessories

P.O. Box 8056, Grand Rapids, M149508 (616) 241-4040

Monitor Mover (Adjusts 4 ways) $149.95
Space Saver Arm (Adjusts 3 ways) , 89.00
Dust Cover/Copy Holder (for IBM-PC) 24.95
Keyboard Drawer (25" x 15'12" x 3%") 84.95
Medium Tilt & Turn (11" x 10" x 2'12") 27.95
Large Tilt & Turn (14" x 14" x 2'12") 34.95
PC Printer Stand (Fits all printers) 19.95
System Floor Stand (For IBM-PC) 23.95

* * * SEND FOR FREE CATALOG * * *
Dealer inquiries

welcome.Li~111I1I111
ComputerAccessories

recording and plaYbac~ I
Dysan diskettes are the. performance. And to e p
ultimate in quality fleXIble introduce you to the
recording media for Dysan quality standa.rd
flexible disk drives. They we're running a Special. on
are certified to be 100070 their diskette product line.
error free on-track and PLUS! If you call,. wr.ite,
between tracks. Diskettes or utilize reader serVice III
are tested on-track as well h' ad-we'll

as between tracks for response to t IS
I e send you our full-range

m'lssing pulse, extra p~ s '. up
Q I t IS catalog of computer s -

and modulation. ua I Y Offr with Special ers
built into each diskette p~~d for further savings
from the inside out. The gon Dysan diskett.es and
ultra smooth disc surf~ce al
is burnished on both sl~es many other qu Ity
to promote longer media products. Dysan. The
life longer head and load Finest Quality Diskettes

d' l'f as well as better Available.pa Ie,•~YB'EN Simply #1 in Service and Reliability.
.. 1050 E. Maple Rd.

SYSTEMS Troy MI 48083
COMPUTER Phone (313) 589·3440(continued)

Phil Hughes (c/o Specialized S'dstems Consultants. POB 55549.
Seattle. WA 98155) is a computer scientist who has worked with
UNIX and C for more than five 'dears.

ments the functions within programs. The first programs
are simple utilities such as ones that handle word count
ing and file comparison.

When I started reading the section on text compression.
I thought we were going to get into a meaty program. As
Ward suggests. if you want a real text-compression pro
gram, you should get it from a CP/M users group. He then
goes on with a set of programs to replace spaces with
tabs and vice versa.

More than 100 pages are dedicated to a text editor.
written by Ed Ream, called ed2. I have used a derivative
of this editor and found it to be fast and reliable. But to
avoid typing more than 50 pages of source code. you can
either purchase it for almost nothing from the C Users'
Group (POB 97. McPherson. KS 67460, (316) 241-1065) or
buy the fancy, updated version called RED (for a
reasonable price of $95) directly from Edward K. Ream
at 1850 Summit Ave.. Madison, WI 53705. (608) 231-2952.

Other areas Ward covers include text formatting,
telecommunications, sorting. and the Othello game. My
biggest negative comment on the listings is that each pro
gram is written in the style of the author of the program.
For example. some listings use the brace matching con
ventions of Kernighan and Ritchie. while others use the
matching indentation styles more common in newer C
books. Ward could have used these differences to his ad
vantage by discussing the issue of style. but instead he
ignored them. I expect this inconsistency will confuse the
beginner.

The appendixes are extensive and provide sources for
books, periodicals, C compilers, and public-domain soft
ware. There is even a cross-reference for articles written
about C.

Ward offers notes on converting programs to and from
BDS C. Unfortunately, some of them are wrong. For ex
ample. he claims that BDS C supports multiline comments
and standard C does not support multiline comments. I
suspect he confused this with nested comments. I can
assure you that at least the C compilers that have a
traceable parentage to Bell Laboratories support multiline
comments.

Applied Programming Techniques in C is a disappointment.
The appendixes that show sources of software and articles
are the best part. It looks like Ward did a lot of research
but then ran into a deadline and couldn't get the rest of
the book together. For the newcomer to C who wants to
look at some code, Ward presents a lot of it. There are
things to be learned from the book. For the person who
wants to get some tools up and running on a CP/M or MS
DOS system, I suggest they purchase the software from
the sources of public-domain programs listed in the
appendixes.

- Inquiry 338 Inquiry 224 SEPTEMBER 1985 • BY T E 67

.



Inquiry 86

64K S100 STATIC RAM
$139~,9

NEW!
LOW POWER!

150 NS ADD $10

BLANK PC BOARD
WITH DOCUMENTATION

L..-__-'S:::.49::;;.9;:.::S__--J FEATU RES:
SUPPORT IC. + CAPS • U.e. new 2K x 8 (TMM 2016 or HM 6116) RAM •.

$17.50 • ~~I~~e.~~~~.orll IEEE 696 24 BIT EXlended

FULL SOCKET SET : ~~~ ~r;wR'Ao,;:y a~~p~~:~~::~ly(i~s~~EiA make.
$14.50 TMM 2016. 01 lut 01 100 NS. FOR YOUR HIGH

FULLY SUPPORTS THE • ~~~~~:i:L~~AAT~~~~) (BOTH LOWER 32K
NEW IEEE 696 S100 AND ENTIRE BOARD).

STANDARD • 2716 EPROM. may be in.talled in any 01 top 48K.

(AS PROPOSED) • ~~ydf:a~~:dtOt~ 8:r~~~~0 ~n~~~. At~O~~~i;;'a~~
FOR 56K KIT $125 ~~:k ~~':t'r~~e~~;:~ct. with your .y.tem monilor.

ASSEMBLED AND • :~~~C~'~a~mC~~::i~~e;,.I~i;~~~~~~.~d~M and
TESTED ADD S50 • BOARD may be partially populated a. S6K.

BOOK REVIEWS

personal experience. I think, however, that much of the
text is too technical for the majority of end users or for
any DP managers who have not been involved in systems
analysis or programming. It has been my experience that
the latter is common because many managers who have
become involved in DP operations do not have formal DP
backgrounds. Also, there are probably many people in the
business (like me) who became involved in systems anal
ysis and programming without a history of flowcharting
and DP courses. For me, the text required careful atten
tion to follow the tutorials relating to each technique

Digital Research Computers

DOES IT HELP?
I approached Diagramming Techniques with this question: Can
it assist an individual or group with a design background
to actually use one of the methodologies? This approach
led me to try the action-diagramming method (one the
authors highly recommend) for a complex project involv
ing the design of a computer-managed instructional
system for a large training project. Before selecting a
method, I thoroughly analyzed the type of system we were
developing We needed a method that could lead to com
puter-generated code, one that could depict a highly com
plex system, and perhaps most of all. a technique that
could communicate this system to managers and end
users with little or no programming or computer exper
ience. We also needed a methodology that could be
quickly understood by other programmers.

The authors point out that some diagramming tech
niques are good for presenting the "overview" of program
structure, while others are good for describing the
"detailed" program logic. The low level (details) should
be a natural extension of the high level (overview); action
diagrams achieve this. My team found that the instructions
in the text were sufficiently clear to adopt this methodol
ogy. Action diagrams were quick and easy to draw It
helped greatly that they could be linked to a database.
Although our experience with action diagrams has been
brief, we are satisfied with both the technique and the in
struction provided by Martin and McClure.

The topics addressed in Diagramming Techniques are com
plex A qUick read-through is not sufficient to get any
benefit. The book is not intended as a general introduc
tion to the field, despite the lengthy introductory chapters
that cover a rationale for selecting a standard method of
diagramming. Because of the depth of detail. this text is
also not very good for presenting an overview of each of
the techniques discussed. What this book is most useful
for is presenting a complex analysis of the methods com
monly used in the field and helping the serious systems
analyst or programmer prepare for the CASA/CAP
revolution.

BLANK PCB WITH 2716
CHAR. ROM. 2732 MON. ROM

SOURCE DISKETTE - ADD $10

SET OF 2 CRYSTALS - ADD $7.S0

$899#~RT ·80
(COMPLETE KIT, 2K VIDEO RAM)

FOR 8 IN.
SOURCE DISK

(CP/M COMPATIBLE)
ADO $10

THE NEW ZRT-80

CRT TERMINAL BOARD!
~ A LOW COST Z-BO BASED SINGLE BOARD THAT .ONL Y NEEDS AN
r:r: ASCII KEYBOARD, POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A
::J COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
o WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
LL SERVICES.
o FEATURES:
en .. Uses a Z80A and 6845 CRT
:e Controller for powerful video
a: capabilities.
~ .. RS232 at 16 BAUD Rales from 75
l1J 10 19,200.
:I: .. 24 x 80 standard format (60 Hz).
~ .. Optional formats from 24 x 80
o (50 Hz) 10 64 lines x 96 characters

I- • ~i~h~~)density formats require up 10
~ 3 additional 2K x 86116 RAMS.
~ • Use. N.S. INS 82S0 BAUD Rate
.., Gen. and USART combo IC.
m .. 3 Terminal Emulation Modes which
~ are Dip Switch selectable. These
(/) include the LSI-AOM3A. the Heath
(/) H-19, and the Beehive.
~ .. Composite or Split Video.
ct. .. Any polarity of video or sync.
(/) .. Inverse Video Capability.
...J .. Small Size: 6.5 x 9 inches.
...J .. Upper & lower case with descenders.
ct. .. 7 x 9 Character Mafrix.

*" Requires Par. ASCII keyboard.

>=
I-
:i BLANK PCB
r:r: (WITH CP/M' 2.2
~ PATCHES AND INSTALL

~ PROGRA~69~~SKETTE) #LS-100 $16900
fa (8203-1 INTEL S29.9S) (FULL 256K KIT) .

I- (ADD $50 FOR A& T)
~I----------------------"'"::::;
>«
o

256K S-100 SOLID STATE DISK SIMULATOR!
..: WE CALL THIS BOARD THE "LlGHT-SPEED-l00" BECAUSE IT OFFERS
~ AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
=> WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.
o FEATURE~

~ PRICE CUT! . ~S::~;board. usin9· SV 64K

Z .. Uses new Intel 8203·1 LSI Memory
o -:0 Controller
Q. • Requires only 4 Dip Switch
:> ~l Selectable I/O Ports.
~ '~'; .. Runs on 8080 or Z80 5100 machines.

8 . ~;!h~:~~~~r~~t~t' ~~nL~neer~~lid
~ • Provisions lor Battery back-up.
cc .. Software to male the LS·1QO to your
U. CP/M" 2.2 DOS is supplied .

.. The LS-100 provides an increase in
speed of up fo 7 to 10 times on Disk
Intensive Sollware.

.. Compare our price! You could pay
up (0 3 times as much lor similar
boards.

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board

Computers, 55-50 Boards, and other 5-100 products.

TERMS: Add 53.00 postage. We pay balance. Orders under $15 add 75e handling. No
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over $50 add 85e for insurance.

Bonnie L. Walker (4101 Woodhaven UlI1e, Bowie, MD 20715) is
a systems analyst/programmer and a consultant in telecommunica
tions and computer-based training.
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8320 Nieman Road
Lenexa, KS 66214

(913) 492-1400
Telex WUD(O)437437

BENE~SOFDWESnNG

IN SUNFLOWER.
• A complete removable, hard disk system - con
troller boards, interface cables and power supply
are included. One free removable media also
included. • Compatible with IBM PC and other
major microcomputers. PC-DOS and MS-DOS com
patible. • On-line, rapid access. Automatic boot
from disk. • Limitless capacity. All models upgrad
able. • Fast, accurate, easy to install and use.
• Available units include 10Mb removable; 10 Mb
fixed/5Mb removable, 20/10, 30/10; 10/10 both
removable and 30/30 both fixed. • One year war
ranty. • Modular design makes servicing easy.
Overnight shipment of replacement modules guar
anteed. • All systems completely formatted and
tested before shipment. • Ongoing system sup
port via "Sunflower Hard Disk Hotline."

When you buy Kustom, you invest in qual1~

[[gKUSTOM
ELECTRONICS
INC.

For backup that won't
back down, hard disk is
the only choice.

III IIII

IEM

~
~O.,

1010'

Selecting a microcomputer
backup system is a confusing
chore. Pitfalls are numerous. There
are more systems on the market
today than a porcupine has quills.
And, for sure you don't want to get
stuck with yesterday's technology.

That's why Kustom has estab
lished the "Sunflower Hard Disk
Hotline." This toll-free link will put
you in touch with backup experts.
People who know all backup sys
tems - hard disk, floppy disk and
tape. People who will provide all
the information you need to make
an intelligent investment decision.

Once you have all the facts,
you'll choose a Sunflower
removable, hard disk system,
the technology of t0d8y. Tech
nology backed by Kustom's 20
years of electronics innovation.
Units are available for Imme
diate shipment, low.
$1,895 direct from us to you.

Call us today. Talk backup
with people who know backup.
You'll get no hard-sell pitch.
We'll simply present the facts,
then you decide.

Sunflower Herd Disk
Hotline 1-800-445-DISK. In
Ken.. call 1-913-492-1400.
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Bock to school! Purchase 2 or more of any separate item
and get 5% off regular price. (all for complete pricing.

~:~t~~~~~t~i.~t~v~r:::~~~~:~nr~:~o;~~:~~~~~~~':AAa::,~~:: ~::5~~r~~r~
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©Copyrlght 1985 COMPUTEABANC. AM Rights Aeserved
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16783 Beach Blvd.,H~ Beach, CA 92647

714/841-6160
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APPLE PIIODUCTS
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:':~~~C~~~~~~~?e Aom 'I'~~~~
lie drive . . . . . . . . . . . . ..... 169.00
IIPPLe Compotlble Drlve . . n•.oo
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HIIIII Moe drtve . . . . . . .. CIILL

::~N'OIl'e..n~B ~A~~~~e ... l1~ilc:.cl
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Multl'plon lie & Moe .11'.00
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IIPPLe MOUSe" . .11'.00
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S¥SftM SIIvell Fon . . . . .. 69.00
VIDeo 7 V·color 7 105.00
V-color lie . . 105.00
Mousestlck (Moe) . . . 46.00
nton Accelerotor . . .11'.00
VIIMX Ultroterm . . . . . . . . . . .. n •.oo
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~O~7~~~~~Koce........••• :;:83
Extend It 64K . . . . . . . . . . 59.00
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::~L~~~Mcg':PIIQ, In,

10 ",e.
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10 ",e.
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IBM PC AT
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BOOLEAN ALGEBRA
The second part of the book is dedicated to one of the
subsets of Boolean algebra, switching algebra, and its
application to hardware and circuit design. This section
is well presented and requires little or no knowledge of
algebra. Preparata begins by defining the two values in
Boolean math, 1 and 0, and logically develops the prin
ciples and rules used to define logic equations. These
equations are used to develop combinational networks,
groups of gates and switches that make up the basis of
computer systems. All the truth tables in this chapter are
presented in both standard conventions, allOWing the
reader to see the same rules in two different lights.

Next Preparata covers analysis and design of combina
tional networks. If the material he has presented preViously
has not been understood, the rest may be incompre
hensible. Although the text is developed well and takes
a logical approach to teaching a complicated subject. it
is not for the lightweight.

Again in this section the author seems to have forgot
ten that his purpose was to write an introductory text. The

(continued)

INTRODUCTION TO COMPUTER ENGINEERING
Reviewed by Brian Edginton

BOOK REVIEWS

I n the preface to Introduction to Computer Engineering, Franco
P. Preparata describes his book as a "first course text"

The book is much more involved than that. Practicing
engineers and advanced students could find it helpful for
study and review. Used by a competent instructor, it could
serve as a good introduction, even though at times its
speed and intensity are overpowering.

Each of the book's three parts has distinctly different
goals. The first is an overview of information processing,
taking the reader from the representation of information
through several number bases and base conversions. This
presentation requires more mathematical background
than most first-year students would normally possess.

Early in the text Preparata introduces binary-coded
decimal (BCD) codes, the Gray code, and parity-check
codes. Though he mentions error-correction schemes at
this point. he never elaborates upon them. The rest of the
first part introduces a computer model called the
Simplistic Educational Computer (SEC). A description of
this machine's logical and functional organization is fol
lowed by its basic instruction set and examples of how
a microprocessor is programmed for problem solVing in
assembly or mnemonic-type language. Some readers
might consider this approach to be a rather rapid immer
sion into the complex realm of computer science; without
adequate mathematical background or experience with
computers, it might well be.

The author provides well-designed problems to explore
the concepts he discusses and to encourage thinking
about logical solutions using the machine language of the
SEC.
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TOTALCONTROL
with LMI FORTHTM

For Programming Professionals:
an expanding family of
compatible, high-performance,
Forth-S3 Standard compilers
for microcomputers

For Development:
Interactive Forth-83 Interpreter/Compilers
• 16-bit and 32-bit implementations
• Full screen editor and assembler
• Uses standard operating system files
• 400 page manual written in plain English
• Options include software floating point, arithmetic

coprocessor support, symbolic debugger, native code
compilers, and graphics support

For Applications: Forth-83 Metacompiler
• Unique table-driven multi-pass Forth compiler
• Compiles compact ROMabie or disk-based applications
• Excellent error handling
• Produces headerless code, compiles from intermediate

states, and performs conditional compilation
• Cross-compiles to 8080, Z-80, 8086, 68000, and 6502
• No license fee or royalty for compiled applications

Support Services for registered users:
• Technical Assistance Hotline
• Periodic newsletters and low-cost updates
• Bulletin Board System

Call or write for detailed product Information
and prices. Consulting and Educational Services
available by special arrangement.!t'lA-Laboratory Microsystems Incorporated

Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to: (213) 306-7412

Overseas Distributors.
Germany: Forth-Systeme Angelika Flesch, D-7820 Titisee-Neustadt
UK: System Science ltd., London EC1A 9JX
France: Micro-Sigma S.A.R.L., 75008 Paris
Japan: Southern Pacific ltd., Yokohama 220
Australia: Wave-onic Associates, 61.07 Wilson, W.A.

BOOK REVIEWS

science of designing combinational and sequential net
works is difficult to cover in 200 pages. The information
is presented tersely and, if the reader lacks substantial
background in networks, can be hard to comprehend.

The next part concerns itself with minimization tech
niques, the reduction of Boolean equations to their
simplest of forms, and Karnaugh mapping and a tabular
technique (Quine-McCluskey) These are principles needed
in circuit design, but they require more than a chapter to
be fully understood and used efficiently Although the
information is not very simple, it is accurate.

The balance of this section develops the basic building
blocks of networks and designing with modules. Preparata
discusses sequential networks, constructions that require
action in preceding sections to cause a predefined chain
of events to take place. These are the real techniques
necessary in the decision-making circuits that make up
present-day computers. Preparata does a very good job
of c;:overing this subject matter.

SYSTEM PLAN
The third and last part of the book describes how to put
together all of the information and circuit types that have
been described previously Here is where the reader builds
his own SEC and learns how to write programs for it. I
like the idea of using a model for learning because it allows
me to grasp the concept of microprocessors or computers
without the bias or commercial influence of using existing
products. However, the problem with this teaching method
is the same as writing a trilogy: All the parts have to be
consistent and well developed or they lose credibility The
author has succeeded. In fact. this section is where the
book excels as an introduction to computer engineering.
Although Preparata here has a tendency to overwhelm
the reader with mathematics at first. he soon settles into
a comfortable description and analysis of a processing
system. The programming language is expanded, and the
processor (SEC) is developed to the point of actual im
plementation, with the registers and memory map being
explained and documented as well as most real products.

This part contains one of the most straightforward and
simple explanations of adders and look-ahead systems
that I have come across. The author explains how an
arithmetic-logic 'unit is designed and how it functions. He
then develops the CPU and demonstrates its use of
register transfers and memory

The SEC's architecture is a good example of current pro
cessor technology It can serve as a good basis for learn
ing and using the microprocessors available on the market
today as well as those we will see in the future.

Introduction to Computer Engineering is well written and well
documented, but it is not suited for an introductory course.
It would serve better at a second-year level or as a review
for people already working in the engineering field.•

Brian Edginton (551 Ramona Ave.. Salt I..£lke City, UT 84105) is
a consultant specializing in multiuser business systems.
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Power of your P.C.-------..... ,,-------....

More than IBM Compatible
20 Mg Hard Disk System

• 320 RAM . • Green 12" Monitor
• 360K Orive (ds/dd) • Serial/P..all.1
• 20 Mg Winchester • lorus 123 Only

Hard Oisk 5250 w/Syst.m
We will put tho 20Mg hard disk drive Isyst.m
compatible) in for your at no additional cost. Ask
about h.e softwOle package $2,595

POWER PACK I

Quadram (384KI . 325.
or
AST Six Pack
(384K) 414
Includes: Double DOS

POWER PACK"
Quadram (384K) 469.
or
AST Six Pack
(384K) 595
Includes: Double DOS

Volksmodem 1200

POWER PACK 11/
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AST Six Pack
(384K) 839.
Includes: Double DOS

Hayes 1200B Modem

MOl'e up to Networking
If you currently have 3 IBM or
Compo PC·s. package includes:
PC Net Software
One - Mastar BOOld Ifor server)
Two - Slav. BoOlds Ifor IBM Comp.1
One - 20 Mg Hard Oisk Add-In

Ifor your serverl
Special. . . . . . .. $2.169
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33 Mg. 1,550

TEAC
OS 00 O~k Oriv. . C.If

POWER PACK IV
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Plus Color Card (Paradise)
Plus Cable
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POWER PACK V

RGB Monitor (Zenith 133)
Plus Color Card (Quadram)
Plus Cable

785

POWER PACK VI

20 Mg Hand Disk Drive Plus
Controller Card

745.

MOl'e up to Networking
If you cu,rently have 1 IBM or
Compo PC. packag. includes:
PC Net Software
One - Master BOOld Ifo, serverl
Two - Slave B,ds linst in Clones)
Two - IBM Clone 2/256K.

Monochrome Monitor, Keyboard,
and two 260 KOrives

One 20 Mg Hard Disk Add-In
Special. . .. $5.287

Optional - Novelle Ope<. Sys. 51.199
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......... CBII
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14''''', 11' Stand..d . 3B
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2700 shoats por "SO
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Hot Oot Matri, .
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C.If
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Okimate-20 . C.fl
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AtOlil 1991.42

1.52

1.67

DS/DD AS LOW AS

DISK RIOT

dBas.1II . 45B
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Nobody BeBts our
Price on Disks!
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with Modia Mat.
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100 - 5" OS/OO 140
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MEMOREX .

B9
149
299
429
459
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199

40
129
C.fl

Typing Tutor III.
Muitiplan.
MacVegas.

ZJ!f6II
riM 122/123 Amb. Grn.
riM 124 IBM Ambe,.
riM 131 Color ..
riM 133 RGB.
riM 135 RGB/Color ..
riM 136 RGB/Color ..

••BMC
9191U Color.

115/11B 12" Gm.Amb.Mono 99
121 Green TIL. 139
122 Amber TIL . 149
210 Color RGB. 239
400 Mad-R.. RGB . 319
415 Hi-Res RGB. 399
420 Hi-R.. RGB (IBM) . 429
440 Ultra Hi-Res RGB . 5B9

USI

300 Green/Amber. 129/149
300 Color/Audio. . 259
310 Amber IBM-Plug 169
Color 500 Composita/RGB 3B9
Co"" 600 Hi-Resj64Ox24O) 439
Color 700 Hi-Resj72Ox24O) 499
Color 710 long Phosphor. 579

Hi Res. Matal Cabinat
1~. n
10-19. 70
20 up 6B
l..ga Quantity.. . C.II

Use our TOLL FREE Order Line Mon-Fri 9am-6pm EST

Customer Service
215-822-7727

AB SATISFACTION GUARANTEE
htl'f prodUd sold by A8 Comput," is I.dory ptcbd IlIId coma wittllM mlP.lfldur.'s w.-rll'lty. How.-,
if., item is dlftcl.... wtlIn recM.... you m., rttum iI to UI within 15 days fat ,.,.., Of

"p1acamtn1 -' Ol.lf option. RtlurN IJlllIt III lUlIlIIPeniId wirtl C09f of JOlIf imoite, lin lWect,
bin .MInty~ Ind III origin_ fldOlY pactint. To .,.., h...'" ""•• ulllar r.eum IUtMriution
MlmW. (Sony, no rIhIm on tOfIlpultf ,offw•• llllCl ~.l

Amara, Disk library
Modia Mat•............ 8.95
Rip N Fil./25 18.50
Rip N ,d./50 . . . 22.95

800-822-1211
In PA: 215-822-7727

We support Apple,
Macintosh,
Commodore,
IBM & compatibles

252 BETHLEHEM PIKE, COLMAR, PENNSYLVANIA 18915

ORDERING INFORMATION: _ '" -. __ .. VISA. ,.,.... -. ,... IS ....
............. mrtillddllcbOt'.....,. ..... AlW3" Ind~on .. ordn
1_$2.00' ..... A'O/FPO __ 'A_...."." MA
_ ... S".AI_ ~._ _._~_" "___._twlil .. .
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We can't do any
thing about mergers.
Takeovers. Or elevators
that stick.

But we can do
something about the
nail-biting suspense of
faulty floppy disks:

78 BY T E • SEPTEMBER 1985

Make a diskette
that's certified 100%
error-free and guaran
teed for life. Which
we conservatively
estimate to be 200
years at the rate of one
read/wri te pass on

•
every track, every hour
of every day.

A little overkill,
but nowadays, you
can't be too careful.

That's why every
3M diskette must live
up to 327 ofthe m0st



demanding standards ever
devised. Standards that
even reject a floppy if
the label's a little
crooked.

Which means
when a floppy
leaves here,

we know it won't flop.
So you can find relief

from nervous tension
due to faulty floppies.

One less thing to
worryabout

Inquiry 367



IF YOU WANT 110ur organization's public activities listed in BYTE's Event
Queue, we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops, and courses
to BYTE, Event Queue, POB 372, Hancock, NH 03449.

September 1985

AI AND EXPERT SYSTEMS
SEMINARS, Glasgow,
Scotland. The Turing Insti
tute, George House, 36
North Hanover St.. Glasgow
G 1 2AD, Scotland.
September-November

DATA COMMUNICATIONS
WORKSHOPS, various sites
throughout the U.S and
Canada. Intel Corp .. West
ford Corporate Center,
Three Carlisle Rd .. Westford,
MA 01880, (617) 256-1374.
September-December

C LANGUAGE SEMINAR AND
WORKSHOP, Sheraton
Commander Hotel. Cam
bridge, MA. The fee is
5695 Beatrice Blatteis. CL
Publications. 131 Townsend
St.. San Francisco, CA
94107, (415) 957-9353
September 16- 18

THE FOURTH ANNUAL DATA
STORAGE INTERNATIONAL
FORUM, Red Lion Inn, San
jose, CA. Cartlidge &
Associates Inc.. Suite M259,
1101 South Winchester
Blvd .. San Jose, CA 95128,
(408) 554-6644
September 16- 18

THE SIXTEENTH CONVENTION
INFORMATIQUE, Palais des
Congres, Paris, France. Con
vention Informatique, 4
Place de Valois, 7500 I.
Paris, France: tel (I) 261 52
42: Telex 212 597 F.
September 16-20

THE SIXTH ANNUAL
SOFTWARE/Expo, Infomart.
Dallas, TX. Professional
Exposition Management Co.
Inc.. Suite 205, 2400 East
Devon Ave .. Des Plaines, IL
60018. (800) 323-5155: in
Illinois, (312) 299-3131.
September 17-1 9

80 BY T E • SEPTEMBER 1985

E·V·E·N·T

UNIX Expo: THE UNIX
OPERATING SYSTEM EXPoSI
TION AND CONFERENCE, New
York Hilton and Sheraton
Centre Hotels, New York
City. Robert P. Birkfeld,
National Expositions Co.
Inc .. 14 West 40th St.. New
York, NY 10018, (212)
391-91 I I. September 18-20

EASTERN COMPUTER MANU
FACTURING Expo, Charlotte,
NC. Great Southern Shows,
POB 655, Jacksonville, FL
32201. (904) 743-8000.
September 19-2 I

THE SEVENTH ANNUAL
FORTH CONVENTION AND
BANQUET, Hyatt Rickeys,
Palo Alto. CA FORTH in
terest Group. POB 823 I .
San Jose, CA 95155. (408)
277-0668 September 20-21

THE l1DEWATER TENTH AN
NUAL COMPUTER FAIR, Radio
Amateur Hamfest-Electronic
Flea Market. Virginia Beach
Pavilion, VA Advance
tickets are 55 for both days
or 56 at the door jim
Harrison, Tidewater Radio
Conventions Inc.. 1234 Little
Bay Ave., Norfolk, VA
23503, (804) 587-1695
September 21-22

SPACE TECH '85 CONFERENCE
AND EXPOSITION, Disneyland
Hotel. Anaheim, CA Society
of Manufacturing Engineers,
One SME Dr, POB 930,
Dearborn, MI 48121. (313)
271-1500. September 23-25

THE EIGHTH NORTHEAST
COMPUTER FAIRE, Bayside
Exposition Center Boston,

Q·U·E·U·E

MA Computer Faire Inc..
181 Wells Ave, Newton, MA
02159, (617) 965-8350
September 26-29

October I 985

UNIX SYSTEMS Expo/85
FALL, Bayside Exposition
Center, Boston, MA Com
puter Faire Inc.. 181 Wells
Ave .. Newton, MA 02159,
(617) 965-8350 October 3-5

THE FIFTH ANNUAL SYM
POSIUM ON SMALL COM
PUTERS IN THE ARTS, Hilton
of Philadelphia, PhiladelphiJ,
PA Small Computers in the
Arts Network, Symposium,
POB 1954, Philadelphia, PA
19105 October 5-8

THE SIXTH ANNUAL MEETING
OF THE AMERICAN SOCIETY
FOR ENGINEERING MANAGE
MENT, Portland, OR. Ameri
can Society for Engineering
Management. 301 Harris
Hall. University of Missouri
Rolla, Rolla, MO 65401-0249,
(314) 341-4560. October 6-8

THE FIFTH ANNUAL EDUCA
TIONAL COMPUTER FAIR,
Cleveland. OH Educational
Computer Consortium of
Ohio, Teacher Center 27 I ,
1123 S.O.M. Center Rd ..
Cleveland, OH 44124, (216)
461-0800. October 11-12

THE 1985 ASSOCIATION FOR
COMPUTING MACHINERY AN
NUAL CONFERENCE, Denver
Hilton Hotel. Denver, CO.
ACM, II West 42nd St..
New York, NY 10036, (212)
869-7440. October 14-16

COMPUTERS AND THE
DISABLED CONFERENCE,
California State University,
Northridge. Dr. Harry J.
Murphy, Conference Coor
dinator, Office of Disabled
Student Services, 181 11
Nordhoff St.. Northridge, CA
91330, (818) 885-2578.
October 17-19

COMPUTERS IN EDUCATION,
Sheraton Centre Hotel. New
York, NY. Carole Dorn
blaser. Conference Manage
ment Corp .. 17 Washington
St.. Norwalk, CT 06854,
(203) 852-0500
October 18-20

NORTHCON/85 AND MINI
MICRO NORTHWEST-85,
Memorial Coliseum, Port
land, OR. Electronic Conven
tions Management. 81 10
Airport Blvd .. Los Angeles,
CA 90045, (213) 772-2965
October 22-24

THE FIRST ANNUAL OPTICAL
DiSc/READ-ONLY MEMORY
FORUM, Pentagon Quality
Inn, Arlington, VA Learning
Technology Institute, 50
Culpeper St.. Warrenton, VA
22186, (703) 347-0055
October 23-25

THE SIXTH ANNUAL FEDERAL
OFFICE AUTOMATION CON
FERENCE, Convention Center,
Washington, DC. Federal
Office Automation Con
ference, POB N, Wayland,
MA 01778, (617) 358-5356.
October 29-3 I

COMPUTER TECHNOLOGY FOR
THE HANDICAPPED, Radisson
South Hotel. Minneapolis,
MN. Closing the Gap, POB
68, Henderson, MN 56044,
(612) 248-3294: in Minne
apolis/St. Paul. 341-8299.
October 30-November 2 •
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In New York State call (718) 438-6057

LOWEST PRICE
GUARANTEE!!
We will match current
nationally advertised

prices on most products.
Call and compare.

TERMS:
Checks-allow 14 days to clear. Credit processing-add 3%. COD orders-cash,
M.O or certified check-add $3.00. Shipping and handling UPS surface-aoo $3.00

per item (UPS Blue $6.00.per'item). NY State Residents-add applicable sales tax.
All prices subject to change.

~~ MON.-THURS. 9:00AM-8:00PM
~ ....SUN. & FRI. 9:00AM-4:00 PM

\

free! ;;
Diskette i,--·.·---"
Library I

Case
with your order

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230

TELEX: 421047 ATLN UI
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COMPAQ could have stopped here'~m~~

COMPAQ- is a re~islered trademark: COMPAQ PORTABLE 286'" and COMPAQ DESKPRO 286'" are trademarks of COMPAQ Computer Corporation. IBM- is a registered trademark; IBM Personal Computer-AT'· is a trademark of
International BUSIness Machines Corporation. Cll985 COMPAQ Computer Corporation.



...but we didrlt.

Introducing the new COMPAQ PORTABLE 286:M

More features, more speed ...more useful.

rDII/PAD

drives, the fixed disk drive and fixed
disk drive back-up.

Add up to 640-K bytes of memory
on the main board. Then add up to
2 more Megabytes using an expan
sion board.Thatgives you more mem
ory than most desktop computers.

For displaying your work, a built
in monitor shows high-resolution
text and graphics. A second monitor
isn't necessary.

Does more-anywhere
Together, all these features add
up to our fastest, most powerful
portable computer. It helps you
do more, in more places.

Of course, if you need a com
puter with even more power,
we designed a model that stays
in one place.

The new COMPAQ DESKPRO
286™. With up to 8.2 Megabytes
of memory and 70 Megabytes of
storage, it can take you beyond
today's limits of desktop personal
computing.

COMPAQ offers personal
computers beyond compare.
Because we make them with
out compromise.

For a free brochure or the
location of your nearest Au
thorized COMPAQ Com
puter Dealer, call toll-free
1-800-231-0900 and ask for
ope'rator 6.

It simply works better.

Most people think the IBM~ Personal
Computer-ArM can do more than any
other personal computer. But now
COMPAQ offers a personal computer
that does more in a package half the
size, complete with a handle.

Incredibly fast
Most computer companies would con
sider it a breakthrough to make a com
puter with the power and speed of the
IBM PC-AT. But not COMPAQ. The
new COMPAQ PORTABLE 286 runs
all the popular programs 300/0 faster.

And no doubt most would have been
elated to put 20 Megabytes of fixed
disk storage in a portable computer.
But we didn't stop there. We designed
the COMPAQ PORTABLE 286 to accept
an internal fixed disk drive back-up
system as well. It protects your data
on pocket-sized tape cartridges, some
thing not even the IBM PC-AT can do.

Room to grow
Once we got started, it was hard to stop.

There's room for up to three internal
storage devices. Choose from 1.2
Megabyte or 360-K byte diskette
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BUILD THE SB180 SINGLE-BOARD

COMPUTER, PART 1: THE HARDWARE
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PROGRAMMING PROIECr.
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Two GENERALIZED FLOATING-POINT

REPRESENTATIONS

by David Salomon, , , , , 154
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by John Figueras, ' , , , , 161

IBM COMPATIBILITY FOR THE
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by Herbert Stein, , , , , , , , , , , . . . . 171

PROGRAMMING INSIGHl:

BUILD A TRAVESTY TREE

by Peter Wayner , ' .. 183

PROGRAMMING INSIGHl:

PRINTING PASCAL GRAPHICS

by Kelly W. Davis 193

THE CIRCUIT CELLAR project this month is the innovative SB180 single-board
computer. Steve says that the SB180 reasserts 8-bit computing in a 16-bit world.
This first part of a two-part article describes the HD64180 chip used, gives
an overview of the evolution of CPIM, and describes the design of the
computer.

In this month's Programming Project. Jonathan Amsterdam discusses sort
ing in the context of three different algorithms Selection Sort. for small lists,
Quicksort. for larger lists, and Mergesort. for lists so large they can't fit into
memory all at once.

This month we have part 2 of a two-part series describing Definicon Systems
Inc:s DSI-32 32032 coprocessor board for the IBM Pc. This part focuses on
the software available for the board.

"An Algorithm for Disk Caching with Limited Memory" by Brian McKeon
presents a set of C functions that use a small amount of memory to store
copies of disk sectors and improve floppy-disk performance. This algorithm
is especially helpful when memory space is at a minimum.

Harvard astronomy professor A. G. W. Cameron describes his experiences
with number crunching on a progression of computers-beginning in the
mid-1950s, when he was working with an IBM 602 A. to the present. with PC
XT clones-in "Astrophysical Number Crunching:'

"TWo Generalized Floating-Point Representations" by David.salomon offers
two designs, partitioned and variable-based, for support devices that handle
floating-point numbers in formats other than the traditional S E F.

In "Turbo Pascal Drives the Mouse:' John Figueras details a procedure that
accesses MS-DOS functions and interrupts and interfaces the Microsoft Mouse
with Pascal.

Herbert Stein made some changes to his APC III and ended up with what
he considers the fastest low-cost IBM PC clone currently available. His operating
system patch and other upgrades are described in "IBM Compatibility for the
NEC APC III."

This month we have another follow-up to last November's "Travesty
Generator for Micros" by Hugh Kenner and Joseph O'Rourke. In "Build a Traves
ty Tree:' Peter Wayner explains that tree data structures handle large problems
much faster than the method described in the original article.

"Printing Pascal Graphics" by Kelly W. Davis presents a screen-dump pro
gram that simplifies graphics creation in Apple Pascal with any MX-series
printer from Epson.
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C·I·A·R·C·I·XS C·I·R·C·{J·I·ll C·E·L·L·A·R

BUILD THE
SB180 SINGLE~BOARD

COMPUTER
PART 1: THE HARDWARE

BY STEVE CIARCIA

This computer reasserts 8..bit computing
in a 16..bit world .

~
Newer. faster, better.
These words are screamed

~
at you in ads and reviews
of virtually every new
computer that comes to
market. Unfortunately,
many of the proponents

of this rhetoric are going on hearsay
evidence. While advertising hype has its
place in our culture, a more thorough in
vestigation may lead you to alternative
conclusions.

Generally speaking, quotes of increased
performance are basically comparisons of
CPU (central processing unit) instruction
times rarely involving the operating system.
The 68000 is indeed a more capable pro
cessor than the 6502, but that doesn't nec
essarily mean tha~ commercial application
programs always run faster because the
CPU has more capability. People owning
128K-byte Macintoshes have discovered
this.

The bus size of the processor is only one
factor in the performance of a computer
system. Operating-system design and pro
gramming styles contribute much more to
the overall throughput of a computer. It is
not enough to simply compare 8 to 16 bits
or 16 to 32 bits. For example, the Sieve of
Eratosthenes prime-number benchmark
runs faster in BASIC on the 8-bit 8052-based
controller board presented in last month's

COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.

Circuit Cellar than it does on a 16-bit IBM
PC

The ultimate performance of a computer
is the sum of its subsystem interaction times
and not just the CPU execution speed.
Using a simple database-management pro
gram involves interaction among the user
input device. operating system, disk drives,
firmware, system memory. and user output
devices. Slow communication or a bottle
neck between any two of these subsystems
can degrade the performance of the entire
computer.

In my opinion, the processor/operating
system connection contributes most to user
satisfaction. In the days before the IBM Pc.
the de facto computer standard was the
8080/Z80 and CPIM 2.2. Unfortunately, soft
ware developers considered it difficult to
use, especially in turnkey applications The
frustration of having to warm-boot the sys
tem merely to change disks and the lack of
a PATH command created many ready-and
willing PC-DOS customers. If only there
were an 8-bit operating system with the
capabilities and friendliness of MS-DOS.

(continued)

Steve Ciarcia (pronounced "see-ARE-see-ah') is an elec
tronics engineer and computer consultant with experience
in process control. digital design, nuclear instrumenta
tion, and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033
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Photo 2: The SB 180 shown beside a 3!/:i-inch disk drive and an 8-inch disk drive.

The l80 is still considered a high
performance CPU. In reality, the 8-bit
processor is a cost-effective and effi
cient choice for personal computers
and industrial controllers. (Remember
that peripheral support chips such as
PIAs Iperipheral interface adaptersl
and floppy-disk controllers are 8-bit
devices. as are many memory chips.)
One problem is that the l80 has an
address limitation of MK bytes. which
discourages the use of 50K-byte BASIC
interpreters and lOOK-byte integrated
spreadsheet programs common to
IBM PC users. While additional mem
ory has been added through hard
ware bank switching, it has never been
properly integrated into the CP/M
operating system. and its function is
kludgy. If only someone would design
a l80 chip that directly addresses
more than MK bytes.

THE CIRCUIT CELLAR 8BI80
Hitachi has recently developed a
CMOS (complementary metal-oxide
semiconductor) l80-code-compatible
processor. designated the HDM180.
that directly addresses 512 K bytes.
Echelon Systems has developed an
operating system for the processor
that is an amalgam of CP/M, M5-DOS.

CIRCU IT CELLAR

and U IX. This operating system is
called the l-System. Using the
HDMI80 and the l-System. I have
produced a computer that reasserts
8-bit computing in a 16-bit world and
outperforms a standard IBM PC by 20
to 100 percent.

In this two-part article, I take a look
at the Hitachi HDMI80 and the evolu
tion of CP/M as embodied in the
l-System. The hardware project is a
single-board computer (4 by 7!/:i
inches) called the SB 180. which is the
29-chip equivalent of a large S-IOO
system (see photos I and 2) Refer to
figure I for a block diagram of the
SB180 board.

The Circuit Cellar SB180 has the
following capabilities:

• 256K-byte on-board RAM (random
access read/write memory). which can
be partitioned as MK-byte system
memory and 192 K-byte RAM disk or
as paged system memory
• 32K-byte EPROM (erasable pro
grammable read-only memory)
• full ROM-based monitor with sys
tem-disk boot
• two RS-232C serial ports, one with
automatic data-transmission-rate
detection

• a Centronics parallel printer port
• single/double-density program
mable floppy-disk controller capable
of handling a mix of up to four 3!/:i-.
5!4-. or 8-inch drives: different-size
drives can run concurrently
• requires only + 5 volts (V) and
+ 12 V for operation (+ 12 V only for
RS-232C)
• I/O (input/output) expansion bus
• fits on a 4- by 7!/:i-inch board that
mounts directly to a 5!4 - or 3!/:i-inch
floppy-disk drive

Disk-based software includes the
l-System DOS (disk operating sys
tem). a debugger. and HDMI80 as
sembler.

While this is in fact a hardware proj
ect. true functionality would be an ex
ercise left to you readers were it not
for the operating system and BIOS
(basic input/output system) specifical
ly written and adapted to the SB 180.
The combination of the HDMI80 and
l-System is what gives this tiny com
puter so much power. Much of the
project description therefore has to
be the software that uniquely sets per
formance levels far above traditional
8-bit computer designs. I don't want
to diminish the significance of the
hardware, but I am a realist.

This month. I'd like to describe the
HDMI80 chip and give an overview
of the changing evolution of CP/M as
it pertains to this project. After that.
I'll describe the design of the SB180.
Next month will be dedicated to the
operating-system software and BIOS.

CP/M AND BEYOND
Anyone who has been involved with
microcomputers for more than two
years acknowledges the tremendous
impact of CP/M upon the history of
personal computing. While hobbyists
were still debating whether the "stan
dard" tape format should be Kansas
City CUTS (cassette user tape system)
or Thrbell. Gary Kildall made CP/M
available at a reasonable price. It
quickly became the de facto standard
DOS for 8080- and l80-based micro
computers. With a "standard" oper
ating system and a "standard" 8-inch
disk format. entrepreneurial program-
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XTAL

Figure I: Block diagram of tfle SB 180 siYlgle-board computer

3 112 in. +5 1/4 in. 8in. CENTRONICS
DRIVES DRIVES PRINTER

regularly so that it could have evolved
into a more mature product.

These observations are certainly not
unique. When millions of people use
a computer and its operating system
in an attempt to become more pro
ductive in some way. obstacles to ef
ficiency and productivity are bound
to show up. Computer users who have
had experience with many different
operating systems will miss certain
features to which they had become
accustomed. And creative individuals
of all types always can think of a "bet
ter way" to perform some function
already provided.

One of the best-known attempts to
improve CP/M was ZCPR (Z80 com
mand processor replacement). devel
oped under the direction of Rick
Conn. ZCPR was written to replace the
console command processor (CCP)
supplied with CP/M. This public
domain software featured scaled
down features of UNIX appropriate
for a single-user CP/M system. How
ever. since it was designed to fit into
the same 2K-byte space as the CCP.
it was limited in what it could offer
It did make user area 0 "public" so
that executable programs there could
be invoked from other user areas. It
also changed the prompt so that it in-

dicated the user area as well as the
drive currently logged in. Asa result
of user feedback, ZCPR2 evolved as
an extended version of ZCPR. How
ever, it required much more technical
sophistication to install it into a CP/M
system, and it started patching into
and replacing parts of CP/M itself.

Within the past year, Echelon Inc.
released ZCPR3, a much-improved
version of ZCPR2. which provides
solutions to all the problems with
CP/M 2.2 and adds more features.
Echelon has also developed a com
plete replacement for CP/M 2.2 in the
form of the Z-System. It is composed
of two major sections: ZCPR3 and
ZRDOS. ZRDOS completely replaces
CP/M's BDOS (basic disk operating
system).

Written entirely in Z80 assembly lan
guage, the Z-System offers the
benefits derived from the expanded
Z80 instruction set (CP/M is 8080
code only) and from fixing bugs in
CP/M 2.2 itself. It is downward-com
patible with all CP/M software and
takes advantage not only of the Z80
instruction set but of the Hitachi
HD64180 CPU as well. Echelon pro
vides both the operating system and
a macro-relocating assembly lan-

(continued)
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mers saw the opportunity to write
serious business applications that
needed disk capability to be viable
and that could be sold to thousands
of CP/M machine owners.

The first major commercial release
of CP/M was version 1.4. In an effort
to fix some bugs and improve its file
handling capabilities and limits. it was
upgraded first to version 2.0 and
quickly to version 2.2. Version 2.2 has
been a stable product that is familiar
to most readers of BYTE. Version 3.0,
or CP/M Plus, has been available for
about two years, but it hasn't matched
the popularity of version 2.2. While
CP/M Plus does offer some advanced
features, it is not significantly better
than version 2.2.

CP/M has many quirks and short
comings. Having to warm-boot the
system when changing disks is a
major inconvenience, and named
directories would be more convenient
than trying to remember disk designa
tors and user-area numbers. Almost
no file or system security is provided
CP/M 2.2 does not support redirection
of I/O devices, as MS-DOS and UNIX
do. Even the MS-DOS batch facility
beats CP/M's more primitive Submit
and XSUB two ways from Sunday;
CP/M lacks conditional testing at the
command level.

Many system integrators decry
CP/M's lack of a good menu utility to
integrate stand-alone, executable pro
grams. Command-line editing is
primitive, and multiple commands on
one line would be appreciated:
creating a single-name "alias" for
multiple commands would be even
better. Since CP/M has no search path
(a la PC-DOS and UNIX). you must
either keep multiple copies of often
used programs in many different user
areas (wasting disk space) or patch
CP/M with a software kludge to make
user area 0 accessible from all user
areas (even that doesn't help if you
need to access a file from user area
3 while you are in user area 7). Many
CP/M users supplement their system
utilities with more useful public
domain programs like XDIR. DU, CRe.
Help, Unerase, and Diff. It's too bad
that CP/M wasn't upgraded more

SEPTEMBER 1985 • BY T E 89



C1RCU IT CELLAR

Table I: A comparison of the Z-System. CPIM 2.2. and MS-DOS.

Note: The availability of the Zilog Z800 is unknown, and specifications on it are
subject to change.

Feature Z-System CP/M 2.2 MS-DOS

Software-compatible with CP/M 2.2 yes yes no
No warm boot required when changing disks yes no yes
Multiple commands per line yes no no
Named directories yes no yes
Password protection for directories yes no no
Dynamically variable user privilege levels

for commands yes no no
Searching of alternate directories for invoked

programs and files yes no partial
Terminal·independent video capabilities yes no no
Input/output redirection yes no yes
Conditional testing and execution at the

operating·system level (IF/ELSE/ENDIF) yes no no
Shells and menu generators with shell variables yes no no
Tree·structured on·line help and documentation

subsystem yes no no
512-megabyte file sizes, 8-gigabyte disks yes no no
Complete error trapping with recovery, customizable

messages, and prompts yes no no
Screen·oriented file manipulation and automatic

archiving and backup yes no no
Full-screen command-line editing with previous-

command recall and execution yes no no

Table 2: A comparison of some 8-bit processors.

software. The HD64180 can be com
bined with CMOS VLSI (very-large
scale integration) memories and pe
ripheral devices to form the basis for
process-control applications requiring
high performance. battery-power
operation, and standard software
compatibility.

Performance is derived from a high
clock speed (6 MHz now. 9 MHz in the
near future). instruction speedup. and
an integrated memory-management
unit (MMU) with 512K bytes of mem
ory address space. The instruction set
is a superset of the Z80 instruction
set; 12 new instructions include hard
ware multiply, DMA (direct memory
access), 1/0. TEST, and a SLEEP in
struction for low-power operation.

The HD64180 requires operation at
specific frequencies in order to
generate standard data-transmission
rates. The standard operating fre
quency for the SBI80 is 6.144 MHz
(12288-MHz crystal) Other frequen
cies that maintain standard data
transmission rates are 3.072 MHz.
4.608 MHz. and (later) 9.216 MHz.

System costs are reduced because
many key system functions have been
included on this 64-pin chip. lable 2
compares the HD64180 with other
8-bit processors.

The block diagram in figure 2 shows
that the HD64180 CPU is composed
of five functional blocks:

• Central processing unit: The CPU is
microcoded to implement an upward
compatible superset of the Z80 in
struction set. Besides the 12 'new in
structions. many instructions execute
in fewer clock cycles than on a stan
dard Z80.
• Clock generator: This generates the
system clock from an external crystal
or external clock input. The clock is
programmably prescaled to generate
timing for the on-chip 1/0 and system
support devices.
• Bus-state controller: This controller
performs all status/control bus activi
ty. including external bus-cycle wait
state timing. RESET. DRAM (dynamic
RAM) refresh. and master DMA bus
exchange. It generates "dual-bus"
control signals for compatibility with

80188

NMOS
2W
8 MHz
1 megabyte
no
2-ch.
2·ch.
no
yes
no

Z800

NMOS
2W
10 MHz
512K bytes
l·ch.
4·ch.
4·ch.
no
yes
yes

NSC800

CMOS
100 mW
4 MHz
64K bytes
no
no
no
no
no
no

THE HITACHI HD64180
The Hitachi HD64180 is based on a
microcoded execution unit and ad
vanced CMOS manufacturing tech
nology. It provides the benefits of
high performance. reduced system
cost. and low-power operation while
maintaining complete compatibility
with the large base of standard CPIM

a comparison of the three operating
systems.

8080/85/Z80

NMOS
lW
8 MHz
64K bytes
no
no
no
no
no
yes (Z80)

HD64180

CMOS
100 mW
10 MHz
512K bytes
2·ch.
2·ch.
2·ch.
yes
yes
yes

Process
Power
Maximum clock
Address space
UARTs
DMAC
Timers
Clocked SI/O
CS/wait logic
DRAM refresh

guage with linker and librarian. trans
lators. and debuggers The operat
ing-system utilities. based on many
good public-domain utilities. have all
been rewritten to have a consistent
user interface and make optimum use
of ZCPR3 facilities.

The Z-System will be discussed
more completely in next month's ar
ticle. Suffice it to say. it has significant
ly greater utility and functionality than
MS-DOS or plain CP/M. lable I gives
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both 68xx and 80xx family devices.
• Interrupt controller: The interrupt
controller monitors and gives priori
ties to the four external and eight in
ternal interrupt sources. A variety of
interrupt-response modes are pro
grammable.
• Memory-management unit: The
MMU maps the CPU's 64K-byte logical-

memory address space into a 512 K
byte physical-memory address space
The MMU organization preserves
software object-code compatibility
while providing extended memory ac
cess and uses an efficient common
area/bank area scheme. I/O accesses
(64K bytes of I/O address space)
bypass the MMU.

The integrated I/O resources com
prise the remaining four functional
blocks:

• Direct-memory-access controller
(DMAC) The two-channel DMAC pro
vides high-speed memory-to-memory,
memory-to-I/O and memory-to-mem-

(continued)
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Figure 2: Block diagram and pin-out of the Hitachi HD64180.
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ory-mapped-I/O transfer. The DMAC
features edge or level sense-request
input. address increment/decrement/
no change. and (for memory-to-mem
ory transfer) programmable-burst or
cycle-steal transfer. In addition. the
DMAC can directly access the full
512 K bytes of physical-memory ad
dress space (the MMU is bypassed
during DMA) and transfers (up to 64K
bytes in length) can cross 64K-byte
boundaries. At 6 MHz. DMA is I
megabyte per second.
• Asynchronous serial communication
interface (ASCI) The ASCI provides
two full-duplex UARTs (universal asyn
chronous receiver/transmitters) and
includes a programmable data-trans
mission-rate generator. modem
control signals. and a multiprocessor
communication format. The ASCI can

use the DMAC for high-speed serial
data transfer. reducing CPU overhead.
• Clocked serial I/O port (CSI/O) The
CSI/O provides a half-duplex clocked
serial transmitter and receiver. This
can be used for high-speed connec
tion to another microcomputer.
• Programmable reload timer (PRT):
The PRT contains two separate chan
nels. each consisting of 16-bit timer
data and 16-bit timer-reload registers.
The time base is divided by 20 from
the system clock. and one PRT chan
nel has an optional output allowing
waveform generation.

58180 DESIGN CRITERIA
With all this functionality on one chip,
you can see why so few additional
chips are needed to implement a truly
sophisticated 8-bit single-board com-

puter in such a small space (less than
30 square inches), In terms of the
original Altair microcomputer of 10
years ago. the functionally equivalent
machine would have taken about 35
S-IOO boards for a total of 1750
square inches (and that's using 8K
byte memory boards l )

In order to reduce chip count fur
ther. I decided to use an enhanced
floppy-disk-controller chip (FOC) from
Standard Microsystems Corporation.
the 9266 (see figure 3) This 40-pin
DIP (dual in-line package) chip is
software-compatible with the in
dustry-standard NEC 765A FDC and
is actually an integrated combination
of SMCs 9229 digital data separator
and an NEC 765A FDe. It is compati
ble with single- and double-sided 3Y2-,
5y,;- (40- and 80-track). and 8-inch
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Figure 3: Block diagram and pin-out of SMCs 9266.
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drives: the data separator handles
both single- and double-density data.
This means that it can be pro
grammed to read and write most soft
sectored CP/M disk formats.

With the HD64180's two-channel
ASCI built in, two serial ports were in
cluded in the design automatically.
Provision was made for a Centronics
parallel printer port as welL Since
256K-bit DRAM chips are now plenti
ful and inexpensive, eight were used
for memory (64K-bit DRAMs can also
be used) Because only 64K bytes is
used for the logical-memory address
space, you can optionally designate
the other 192 K bytes as a RAM disk
in the operating system, or you may
prefer to use if for other purposes
(such as implementing banked mem
ory for CP/M Plus)

THE 58180 HARDWARE
Figure 4 is the schematic diagram of
the SB 180 computer. Its design is
primarily characterized by the high
performance, high-density MOS
(metal-oxide semiconductor) devices,
including 256K-bit DRAMs.

In addition to the CPU elements
previously discussed, the SB 180 sys
tem design implements the following
functional blocks: RS-232 C interface,
memory interface, Centronics printer
interface, floppy-disk interface, XBUS
expansion bus, and power supply.

R5·232C INTERFACE
The HD64180 ASCI two-channel
UART is connected to 1488/1489
RS-232C line drivers/receivers to pro
vide two separate ports. ASCI chan
nel I is used for the console: ASCI
channel 0 is used for auxiliary
RS-2 32C devices like printers, plotters,
and modems. This distinction is made
because modems require the extra
handshake signals that are available
with ASCI channel 0, while terminals
do not. All primary RS-232C param
eters (data-transmission rate, hand
shaking, data format. interrupts) are
software-programmable.

MEMORY INTERFACE
The SBI80 incorporates a 28-pin
boot-ROM socket that can be

CIRCUIT CELLAR

jumpered to hold 8K by 8-bit. 16K by
8-bit. and 32K by 8-bit memory
devices. The boot ROM (contains disk
boot and ROM monitor) occupies the
bottom 256K bytes of the HD64180
physical-memory address space since
it is selected whenever A 18/TOUT is
low (Note: The TOUT timer output
function is not used.) Thus, the boot
ROM contents (whatever the size) are
simply repeated in the lower 256K
bytes. The boot-ROM output (OE) is
enabled by the HD64180 ME (mem
ory enable) signaL (As configured, the
maximum RAM on the SB180 is 256K
bytes. To support larger memories,
additional address decoding would
be required to designated RAM and
ROM areas in the current 256K-byte
boot-ROM space.)

ROMs of 200 nanoseconds (and,
marginally, 250 ns) can operate with
one wait state.

At RESET, the HD64180 begins exe
cution at physical address 00000, the
start of the boot ROM. IEditor's note: All
addresses are in l1exadecimal.l

256K-BIT DYNAMIC RAM
Standard 256K-bit 150-ns DRAMs, re
quiring 256 refresh cycles (8-bit re
fresh address) every 4 milliseconds
(ms) are used. These DRAMs occupy
the top 256K bytes of the HD64180
512 K-byte physical-memory address
space.

The interface is quite straightfor
ward. Complete DRAM refresh con
trol is provided by the HD64180 in
conjunction with control logic IC 14
and IC22 and address multiplexers
ICII. ICI2, and ICI3.

The HD64180 WR output directly
generates DRAM WE. The HD64180
ME output directly generates RAS
During normal read/write cycles (A 18
high, REF high), CAS goes low at the
next rising edge of ep following the ris
ing edge of E (enable) This provides
plenty of setup time for the address
multiplexers since the rising edge of
E switches the address multiplexers
from row to column addresses.

RAS-only refresh is used. The
HD64180 generates the refresh ad
dresses. During refresh cycles (REF
low), ME generates RAS, while CAS is

suppressed at IC22.
The HD64180 can be programmed

to generate refresh cycles every 10,
20, 40, or 80 ep cycles as well as select
ing a refresh every two or three clock
cycles Since the DRAM requires a
refresh cycle every 15.625 microsec
onds (j.ts) (4 ms/256), the HD64180 is
programmed for 80-cycle refresh re
quest since 80 x (1/6144 MHz) =

13.02 j.ts lWo-cycie refresh is also pro
grammed. Thus, refresh overhead is
only 2.5 percent (2 cycles every 80
cycles) .

CENTRONICS PRINTER INTERFACE
The Centronics printer interface is
composed of the 8-bit latch IC9 and
fliplflop IClO. The Centronics port is
decoded at I/O address OCO by IC26.
To write to the printer, the following
sequence is used:

Write data to port OC 1

This sets up the data to the printer
and asserts STB low The following
sequence:

Write data to port OCO

deasserts the printer STB signal high
When the printer has processed the

data, it will return the ACK signaL
which generates an external interrupt
liNT I) to the HD64180. The interrupt
handler clears the interrupt by per
forming a dummy output to port OCO
This clears the INT 1 interrupt request.

The printer interface is not buffered,
so compatibility with all printer/cable
setups cannot be guaranteed. In prac
tice, however, problems' should be
rare since the software scheme pro
vides adequate data-setup and -hold
times. Also, note that this printer in
terface is interrupt-driven, which
allows high-performance operation. In
a more primitive polling design, ex
cessive overhead limits acceptable
performance in applications like back
ground print spooling

FLOPPY-DISK INTERFACE
SMCs 9266 FDC manages almost all
details of the drive interface, including
data separation and (with external
logic IC22 and IC23) programmable

(continued)
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CIRCUIT CELLAR

+5 V GND +12 V -8 V

Table 3: Power connections for figure 4.

write precompensation. The 9266. as
mentioned earlier. combines the EC
765A/lntel 8272 FDC with SMCs
9229 digital data separator. Thus.
from the host CPU side. the 9266
looks just like these devices. including
hardware and software compatibility.

The 9266 clock is generated by an
8-MHz oscillator composed of a
crystal and IC21. Jumpers are pro
vided to select write precompensa-

ROM size
RAM size
CTSO disable
RS-232C gate output
RS-232C gate input
Drive without ready
Write precomp mode
Write precomp value
Single-/double-sided drive
TXS function/drive size

the HD64180. This is the same
scheme used to interface with other
80xx family peripheral devices.

DMA is a little more involved. First,
DMAC channel 1 is used for the FDC
since dedicated handshaking lines
(DREOI. TENDl) are provided on the
HD64180. Since DMAC channel 0
control lines are multiplexed (with
ASCI clocks). DMAC channel 0 is used
for memory-memory DMA. This
means that the ASCI clock functions
are available. although they are not
currently used in this design.

For disk DMA. the 9266 asserts
ORO. which in turn causes HD64180
DREO1 assertion. The HD64180 per
forms DMA reads/writes to I/O ad
dress OAO. which causes the 9266
DACK to be asserted. completing the
transfer cycle. After the DMACs pro
grammed number of reads/writes has
completed. the HD64180 TEND I out
put is asserted and. after inversion.
causes the 9266 TC (terminal count)
input to be asserted. completing the
DMA operation. This is typically
followed by the 9266 generating an
HD64180 INT 2 external interrupt.
This interrupt-service routine can read
the 9266's status to determine if
errors occurred. etc.

However. one "gotcha:' fixed by flip/
flop ICI4. conditions the 9266 ORO
output. It turns out that if 9266 ORO
directly generates HD64180 DREOI.
the HD64180 may respond too quick
ly This is because HD64180 DREO in
put logic was designed to minimize
latency. and DREO can thus be
recognized at a machine-cycle break
point. Unfortunately. the 9266 re
quires that at least 800 ns elapse from
the time it asserts ORO before the
DMA transfer (DACK) actually occurs.
In other words. when the 9266 "asks"
for service. it really doesn't want it ...
yet! To prevent accessing the 9266 too
quickly after ORO, ORO from the 9266
is delayed at ICI4 before issuing the
DREOI to the HD64180. ORO is
delayed by one REF cycle time.

Minifloppy double-density data
transfers occur at a 250-kilohertz
(kHz) data rate. Thus. each byte must
be read within 32 p.S. The disk-driver
software reprograms the refresh-

tion and allow 8-inch floppy-disk
drives to be interfaced.

On the CPU side. the key require
ments are interfacing the 9266 with
both programmed I/O (CS). for things
like initialization and status check. and
with DMA (ORO. DACK). for data
transfer.

Programmed I/O is straightforward.
with CS generated for I/O address 80.
and RD and WR directly generated by

8 16 - -
8 16 - -
8 16 - -
8 16 - -
8 16 - -
8 16 - -
8 16 - -
8 16 - -

16 8 - -
14 7 - -
16 8 - -
16 8 - -
16 8 - -

14 7 - -

14 7 - -
28 14 - -
- 7 14 1
32 1,33 - -
14 7 - -
16 8 - -
20 10 - -
14 7 - -
20 10 - -
40 20 - -
16 8 - -
16 8 - -
14 7 - -
14 7 - -
- 3 - -

Jumpers

JPl (lx3)
JP2 (lx3)
JP3 (lx3)
JP4 (lx5)
JP5 (lx3)
JP6 (1x2)
JP7 (lx3)
JP8 (2x6)
JP9 (lx3)
JP10 2 - lx3

IC1 50256 DRAM 150 ns
IC2 50256 DRAM 150 ns
IC3 50256 DRAM 150 ns
IC4 50256 DRAM 150 ns
IC5 50256 DRAM 150 ns
IC6 50256 DRAM 150 ns
IC7 50256 DRAM 150 ns
IC8 50256 DRAM 150 ns
IC9 74LS374
IC10 74LS74
IC11 74LS157
IC12 74LS157
IC13 74LS157
IC14 74LS74
IC15 74 LS74
IC16 2764 monitor ROM 200 ns
IC17 1488
IC18 HD64180
IC19 1489
IC20 (74LS156) optional
IC21 74LS240
IC22 74LSOO
IC23 74LS240
IC24 FDC 9266
IC25 74LS158
IC26 74LS139
IC27 7407
IC28 7406
IC29 7660 regulator
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A ASCII table: Prints an ASCII table
B Bank select: Selects a 64K-byte memory bank

C Copy disk: Systems with 256K bytes of RAM can perform single-drive copies
D Display memory: Displays memory in hexadecimal and ASCII

E Emulate terminal: Console keyboard is echoed to the auxiliary RS-232C output,
and the RS-232C input is echoed on the console display

F Fill memory: Any portion of memory is filled with a data byte

G Go to program: Starts program execution at specified address and optionally
includes a breakpoint

H Hexmath: Prints the 20-bit sum and difference and 32-bit product of the two
arguments

I Input port: Prints the a-bit data input from specified port
K Klean disk: Formats a specified drive
M Move memory: Moves a block of memory

N New command: Enables new commands from extended ROM space

o Output port: Byte is output to specified port address

P Printer select: Toggles printer selection between the Centronics parallel port
and the auxiliary RS-232C port

Q Query memory: Searches memory for pattern of 1 to 4 bytes

R Read disk: Reads specified sectors from drive into memory

S Set memory: Displays memory contents and allows new data to be entered
T Test system: Tests various system devices
U Upload hexadecimal file: Uploads Intel hexadecimal file from auxiliary

or console serial port
V Verify memory: Compares two blocks of memory.

W Write disk: Writes specified sectors to disk from memory
X eXamine CPU registers: Displays main and alternate CPU registers

and prompts for modification of main registers
Y Yank 1/0 registers: Displays the HD64180 on-chip I/O registers

Z Z-System boot: Boots the Z-System from disk

request rate from every 80 1> cycles
to every 40 1> cycles prior to disk
DMA and reassigns it back to 80 1>
cycles after the disk DMA is com
pleted. The 9266 DRQ is delayed from
between 40 1> cycles to 79 1> cycles.
This is about 6 to 14 j.ts. Therefore. the
800-ns delay and 32 -j.tS data-transfer
constraint are both met. Note that
8-inch floppy double-density data
transfer is twice as fast (500 kHz) and
requires a refresh-rate increase to
every 20 1> cycles.

EXPANSION Bus
The spare CS from address decoder
1C26 (I/O addresses OEO to OFF) and
all major buses (address. data. con
trol) are routed to the expansion bus.
This allows an I/O expansion-board
capability. The full complement of
HD64180 control signals (lOE. E. RD.
WR. etc.) allows easy interface to all
standard peripheral LSI (large-scale in
tegration) devices. including the 80xx.
68xx. and 65xx families. Example ex
pansion boards could include a hard
disk controller. 1200-bits-per-second
(bps) modem. or LAN (local-area net
work) interface.

POWER SUPPLY
The SBl80 requires + 5-V and + 12-V
power. A negative voltage is
generated on board. which is used
only by the RS-232C driver. The
negative voltage is obtained by using
a Zener diode to obtain +9 V from
+ 12 V. which is then inverted using an
lntersil 7660 converter. The + 12V
power is used only for the RS-232C
driver. Thus. the SB 180 uses only
significant power from the + 5-V sup
ply. Typically. this may be from 0.3 to
0.6 ampere (A) (depending on the
proportion of the TTL Itransistor
transistor logicl and memory devices
that are CMOS)-about the same as
a 5!I.I-inch floppy disk.

THE SBI80 ROM MONITOR
While my initial discussion espoused
the merits of the Z-System. every
good single-board computer needs a
ROM monitor that should be rttore
useful than just booting the operating
system from a floppy disk. The SBI80

Figure 5: A list of the monitor commands.

8K-byte ROM monitor includes com
mands for everything you need-from
A to Z. It is supplied on an 8K-byte
EPROM. (The SBI80 also supports
16K- and 32K-byte ROMs. so addi
tional commands or application pro
grams can be supported.)

The SBI80 ROM monitor provides
commands to assist the design and
debugging of SB180-related hardware'
and software. Also. it serves as a
stand-alone training vehicle for the
HD64180 cpu.

The monitor supports the follOWing
I/O devices:

CON: Console RS-232C serial port
AUX: Auxiliary RS-232C serial port
CEN: Centronics parallel printer port

DSK: Floppy-disk storage devices

The monitor supports one to four
5!I.I-inch. 48- or 96-tpi (tracks per inch).
40- or 80-track. double-sided double
density disk drives. During initial
system checkout. such a drive should
be connected to verify operation of
the disk interface.

At RESET. the monitor first checks
for fatal RAM failure. If the RAM is
bad. the monitor waits for a carriage
return to be typed on the console in
order to determine the console data
transmission rate and then prints 8
binary digits-each corresponding to
one DRAM chip. A chip associated
with a I is faulty. The RAM-check se-

(continued)
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Photo 4: The enclosure from photo 3 is shown with the cover on. The only additional
hardware necessary to use the system is a serial terminal.

Photo 3: The SB 180 can be packaged in many off-the-shelf enclosures advertised in
BYTE. It fits comfortably to the left of a pair of half-height 5if.l-inch disk drives in a
case available from Disk Plus. This enclosure also includes the power supply.

power supply (or a 12V battery and
5V regulator). at least one 5if.l-inch
floppy-disk drive (initially). and a serial
terminal.

You can mount such a small com
puter in many ways (see photos 3 and
4). If you use a half-height drive. the
SB 180 will fit on top of the drive in
side a single full-height disk-drive
chassis including power supply' Since
the console serial port can automati
cally detect the terminal's data
transmission rate. you can carry your
SB \80 with you and connect it to any
terminal (or computer emulating a ter
minal) running at 300. 1200. 9600. or
19.200 bps (other rates are optional
ly selected).

It is possible to fit the SB\80. power
supply. and two 3V2-inch floppies into
a lunchbox. If you want to get fancy.
you could fit the SB 180. power supply.
one or two half-height floppies. the
Micromint Term-Mite terminal board.
and a keyboard into a small attache
case. Use any handy video monitor.
and ... voila' You have just out
Osborned Adam Osborne!

I can imagine many unusual ways to
package the SB180. When good LCDs
(liquid-crystal displays) come down in
price a bit more. I think the SB180 can
form the basis of a functional note
book computer. The SBI80 makes
minimal use of the + 12-V supply (and
only for RS-2 32C operation) and can
use less than 1 A at + 5 V. so battery
power is a real possibility. With just
one floppy disk. the SB 180 can be
come a super data logger. While my
Z8 BASIC or FORTH single-board
computer might ordinarily be used for
such an application. not everyone
likes to program in FORTH or BASIC.
With a CP/M-compatible computer. a
developer can now choose Pascal. C.
FORTRAN. or even PLII for applica
tions. Since the data is already in
CPIM format. it makes data analysis
convenient.

The Z-System is provided with the
complete SB 180 board and software
package. While it comes with a utility
to read several other common
5if.l-inch formats (like Kaypro and
Osborne). its native format is identical
to. the well-optimized 386K-byte

The monitor commands are shown
in figure 5.

THE LUNCHBOX COMPUTER
The only things you need to turn the
SBI80 into a full-fledged stand-alone
microcomputer are a + 5-V and + 12-V

quence is repeated each time a car
riage return is typed.

If the RAM is okay. the stack is set
up. and the monitor checks to see if
a disk is loaded in drive #0. If so. the
DOS boot-load sequence (same as
the Z command) is started.
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CIRCUIT CELLAR
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t.JCIIIIIII
THE AUTONOMOUS ROBOT

IS NOW PRICED FOR
EVERYONE!

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.

Or, for
convenience,
start with
GEMINEX,
our starter

kit, and
expand to

GEMINI
later with _.",--

upgrade kits.

Either way,
Buy a piece of tomorrow

TODAY!

CALL or WRITE For Our FREE
Brochure.

arctecTsysterns
9104 Red Branch Road

Columbia, Maryland 21045
(301 )730-1237
Telex 87-781

To receive a complete list of Ciarcia's Cir
cuit Cellar project kits, circle 100 on the
reader-service inquiry card at the back of
the magazine.

Special tflanks to Torn Cantrell, Merrill l..i:ltflers.
and Bob Stek for tfleir contributions to tflis project.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar
ticles are available in book form from BYTE
Books, McGraw-Hili Book Company. POB
400, Hightstown, J 08250.

Ciarcia's Circuit Cellar, Volume I covers articles
in BYTE from September 1977 through

ovember 1978. Volume II covers December
1978 through June 1980. Volume III covers July
1980 through December 1981. Volume IV
covers January 1982 through June 1983.

The follOWing items are available from

The Micromint Inc.
25 Terrace Dr.
Vernon, CT 06066
(800) 635-3355 for orders
(203) 871-6170 for information

I. SBI80 computer board with 256K bytes
of RAM. Complete with user's manual and
ROM monitor.

assembled and tested SBI80-1. 5369
complete kit. . SB180-2, 5349

2. SBI80 boot disk. Z-System DOS with
limited utilities and BIOS. Provided on one
5!4-inch SBI80 format double-sided double
density disk. . . .... SBI80-IO, 549

3. Z-System, including ZRDOS. ZCPR3. an
editor and utilities, ZAS assembler. BIOS
source. and ZDM debugger. Complete with
manuals. Provided on four 5!4-inch SBI80
format double-sided double-density disks
. SBI80-20, 5190

4. HD64BI80 chip (6 MHz) with data
manual and 12.288-MHz XTAL. ..... 550

5. BYTE readers' special. Complete SBI80
computer board with 256K bytes of RAM.
user's manual. ROM monitor. and all the soft
ware listed in item 3. (Available through
December 31. 1985.)

assembled and tested. SBI80-1-20, 5499
complete kit SBI80-2-20. 5479

All boards are complete with the exception
of the 50-pin, 8-inch drive and 44-pin expan
sion headers, which are not populated. They
are optionally available. Printer, power. disk,
and terminal cables are available separate
ly. Call for pricing.

Please include 510 (57 less on item 4) for
shipping and handling in the continental
United States, 518 elsewhere. Connecticut
residents please include 7.5 percent sales
tax.

NEXT MONTH
In part 2 of this article. "II describe the
software for the SB 180.•

CIRCUIT CELLAR FEEDBACK
This month's Circuit Cellar Feedback
is on page 416.

EXPERIMENTERS
As always, I try to support the com
puter experimenter by rewarding
diligence. If you build the SBI80 from
scratch, send me a picture. and I'll
send you a copy of the BIOS and
ROM monitor on disk (SB 180 format.
double-sided double-density) at no
charge, provided it is for your per
sonal use. A printed listing is available
for a modest charge.

If you build, buy, or otherwise as
semble an SBI80 system, I would like
to know about it. I will be designing
expansion boards for the SB 180 and
can notify you of them in advance of
publication. In addition, having your
name will greatly simplify the organi
zation of any users groups that might
arise.

double-sided double-density format
of the Little Board from Ampro Inc.
Provisions have been made to sup
port 8-inch drives as well. Of course,
it is possible to implement CPIM 22,
CPIM Plus, MPIM II. ThrboDOS. or
Oasis if you prefer.

Although simple benchmarks are
not to be taken as the last word in
describing a computer's performance,
I did run the BYTE Sieve of Eratos
thenes prime-number program on the
SB 180 and the MPX-16 (8088-based
with a 4,77-MHz clock, same as the
IBM PC) using appropriate versions of
Microsoft BASIC. For one iteration,
the MPX using GW-BASIC took 203
seconds. while the SBI80 using MS
BASIC took 147 seconds, An empty
FOR, , ,NEXT loop with 20.000 itera
tions took 27 seconds on the MPX
and only 18 seconds on the SB 180.
Don't forget that these results are
based on the 6-MHz implementation
of the HD64180; with a 9-MHz clock,
the results will be spectacular-not
quite the speed of an IBM PC AT. but
c10se l
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You asked for my reactions to the latest version 0 . Ok, here goes. But I'm afraid I can't
give you too many suggestions on how to improve it. It's great!
look, all I expected was a simple little calendaMalculator-notepad utility, and I would have been
satisfiedwith that. What I found instead, is that Homebase is very much more. It has quickly become
the single most indiBpensible piece of software that I own. It is easy to use and powerful without
being intimidating. It is definitely one of those "how did I ever get along without this?" programe.
Iuse the calendar and address-book functions constantly, both at home and in my Kaypro 2000
when I'm travelling. It's like taking mywhole office with me, but without the problems ofdragging
it around the airport, or trying to get it through customs.
The notepad functions are especially useful. What I like the best is that I canjust open up awindow
and go to work without having to first learn awhole new language. My ideas are always close at
hand and I can get to my notes quickly. PLUS I can pull out notes on any specific topic that I need.
(Translation: It's awhole database sysrem, without all the big words. I like this a lot.)
There are a lot of nifty little surprises here, too. There's a terrific alarm clock, aset of DOS Services
that makes most of my utility programe obsolete, and acalculator that does everything but reheat
my coffee. (Do you accept trade-ins ofhand held calculators?)
The built-in terminal program ought to be called "an Excedrin Option" because it makes the head
aches ofusing a modem disappear. I like the ease with which I can configure the sysrem and store
specific configurations. And I really like the background electronic mail; I didn't know it could be
this easy or convenient. I also like being able to just open asmall window to listen in on the
Compuserve CB simulation while keeping my other work on screen.
I'm sorry that I haven't used the cut and pa,ste function enough to rave about it. Who knows? Maybe
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AN ANALYSIS
OF

SORTS
BY JONATHAN AMSTERDAM

How to choose
one sorting algorithm over another

--.~....~..Wl."La.

A friend told me recent
ly that 90 percent of all
the computer programs
in the world sort. I can
believe it. Our society's
passion for organization
has elevated the simple

task of putting things in order to a position
of major importance. And who better to
carry out the job than those informational
beasts of burden-computers?

Because of their significance, sorting
algorithms have been thoroughly studied.
Some are slow and some are fast. Some
sort a few items and some sort millions of
items. Here I want to discuss sorting in the
context of three different algorithms: Selec
tion Sort for small lists, Quicksort, for larger
lists, and Mergesort for lists of a size so
monstrous they can't fit into memory all at
once. But first we will need to develop some
simple tools to help us with our analysis of
these algorithms.

ANALYSIS
Our goal is to understand the efficiency of
some sorting algorithms. But we are im
mediately faced with a problem: How can
we study an algorithm in the abstract with
out considering the language it's written in
or the machine it's running on? For exam
ple, any algorithm written in a high-level
language will run faster when written in

assembly language. And any program run
ning on a microcomputer would run faster
on a mainframe. We want to abstract away
from these facts, to talk about an algorithm's
running time independent of machine or
language.

Computer scientists have come up with
some simple rules that make this possible.
The first is to measure running time by the
number of key operations used in the al
gorithm rather than by actual speed on
some computer or by number of instruc
tions executed. For example, in sorting, the
two key operations are comparing two
items and swapping their positions. The
idea behind this rule is that any program
that implements the algorithm, regardless
of what language it's written in or what com
puter it's running on, will have to do the
same number of key operations. The
number of comparisons is usually a better
indication of the running time because
there will almost always be more com
parisons than swaps in a sorting algorithm.

The second important rule is to measure
an algorithm's speed in terms of the size of
its input. In a way. this is just common
sense: we wouldn't want to compare the

(continued)
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running time of an algorithm sorting
10 things to another sorting 100
things. More likely. we would have
some kind of table that compared the
algorithms' times on lists of 10, 100,
1000, or more things.

But we'd actually want something
more than a table. Ideally, we want a
function that tells us, for any size in
put. what the running time will be.
Then we can compare the rate of the
functions' growth to see which does
better in the long run. For example,
the function [(n) = n2 will "grow faster"
than g(n) = lOOn. That is, for sufficient
ly large values of n-in this case, when
n is greater than 100-[ will be larger
than g. Comparing rates of growth is
made easier by looking at a graph,
such as the one shown in figure I. It
displays the graphs of several com
mon functions, including those we will
be discussing here.

This idea of the size of a function
in the long run-the so-called asymp
totic rate of growth-is central to the
analysis of algorithms. When we com
pare two algorithms, we usually don't
care how well they do on small prob
lems because small problems are
easy. We want to know if they can
maintain their good performance
when the problems start getting large.
Sorting a list of 10 items is going to
take practically no time regardless of
which sorting algorithm we choose.
But as the lists get bigger, it becomes
clear that the inherently slower
algorithms are inferior.

To analyze an algorithm, then, we
can derive the function that relates
the key operations of the algorithm to
the size of the input and obtain its
asymptotic rate of growth. But often
even this level of abstraction is too
detailed. After all. it hardly matters on
big problems if a sorting algorithm
takes 37n + 4 comparisons or 24n 
6. The important point is that the
number of comparisons is directly
proportional to the size of the input;
that is, both functions have an asymp
totic growth rate on the order of n. We
will rarely go astray in our analysis of
algorithms if we ignore additive and
multiplicative constants and use
order-of-magnitude estimates. In fact.

106 BY T E • SEPTEMBER 1985

PROGRAMMING PROJECT

300

250

100

50

~~:::::::;;;::~~n
10 15 20 25

n

Figure I: Rates o[ growth o[ some
common [unctions.

Listing I: The algorithm [or
Selection Sort.

Selection Sort.
Input: an array, A, and its size, n.
Output: the same array A, in sorted

order.
begin

for i := 1 to n do begin
m:= i;
for j : = i + 1 to n do

compare AU] to A[m]. making j
the new m if it is less;

swap A[i] and A[m];
end

end.

there is a common and convenient
notation for this: Write "[ = O(n)" (or
"function [ is order n") if the growth
rate of [is on the order of n. This so
called "Big 0" notation has a more
rigorous definition, which goes as
follows:

If [ and 9 are two functions, then [ =

O(g) if and only if there are two con
stants, cand k, such that [ < = cg + k.

For example, if [ is the function 37n
+ 4, then [ = O(n), because we can
choose c to be 37 and k to be 4, so
that 37n + 4 is equal to 37n + 4. To
take a less obvious example, the func
tion 150n2 + 97n - 34 is 0(n 2) In this
case, we could choose cto be 200 and
k to be 13: many other choices are
also possible.

Big 0 notation has several advan
tages. It eliminates the distracting clut
ter of constants and slow-growing

terms in our functions, making it
easier to compare them. It abstracts
away from unimportant details, allow
ing us to study an algorithm in its
simplest form. And it simplifies our
analysis by freeing us from the tedium
of exact counting. To the trained eye,
the "Big 0" running time of an algo
rithm is often visible at a glance

SELECTION SORT
Let's look at the algorithm for Selec
tion Sort (see listing I). Given a list of
items to sort in ascending order, the
idea is to find the smallest item and
swap it with the item at the top of the
list. Then the next time around we
don't have to consider the first item
again: instead, we find the minimum
of items 2 through n and swap it with
the second item. Finding the
minimum is done as follows: Start
with the minimum set to the first item,
go through all the items, and if any
one is smaller than the minimum,
make it the new minimum.

Let's analyze the algorithm by see
ing how many comparisons it per
forms. The only place we do com
parisons is when we find the mini
mum. We do one comparison for
each of the possible values of i and
j When i is I, j ranges from 2 to n, for
a total of n-I values, hence n- I com
parisons: when i is 2, j ranges from 3
to n, or n-2 comparisons; when i
equals n- 1. j only covers one value;
and finally. when i equals n, we don't
execute the j loop at all. The total
number of comparisons, then, is (n-l)
+ (n-2) + (n-3) + ... + I.

It is not hard to show that this sum
equals

n(n-I) or (V2)(nLn)
2

From our discussion of Big 0 nota
tion, this is 0(n 2) So the Selection Sort
is an order n2 sort. That is, for a list
of size n, Selection Sort will do on the
order of n2 comparisons. By the way.
the famous Bubblesort algorithm is
also 0(n 2)

BEATING n2: MERGESORT
Can we do better than 0(n 2)? Yes, and
the algorithm that does it. Mergesort.



uses the technique of divide-and
conquer to solve a large problem:
Divide it into smaller problems of the
same type. and solve the smaller
problems the same way.

Mergesort takes two sorted lists, A
and B. and merges them into a single
sorted list. C. We start by comparing
the first items of the lists. Since the
lists are sorted, the smaller of the first
items will be the smallest item overall.
Say the first item of list A is smaller.
We put this item at the start of C. then
compare the next item of A with the
first of B. Again. we put the smaller
on the C list. We continue in this way
until we've gone through both A and
B. At the end, C will contain all the
items of A and B in sorted order.

Given that we can merge two sorted
lists. here's how we sort: If the list to
be sorted is longer than one item, we
split it in half (or as near as possible)
and call Mergesort to sort the two
halves. Then we merge the two sorted
halves together. Listing 2 shows the
algorithm for Mergesort. If the list to
be sorted is one item long. then
there's nothing to do; it's already
sorted.

It is harder to analyze Mergesort
than it is to analyze Selection Sort
because Mergesort is recursive. First.
look at the merge part of the algo
rithm. It takes at most n comparisons
to merge two sorted lists each of size
n/2 into a single list of size n. To see
this, note that every time we do a
comparison we add an item to our
final list. so we can't do more com
parisons than there are items. The
merge phase. then. is O(n).

What about the rest of the algo
rithm? In a sense. there really is no
"rest of the algorithm':-the only time
any real work (i.e.. comparison) gets
done is in the merge phase. So the
questions are. how often do we
merge, and how much do we merge
each time?

The best way to view Mergesort is
as a binary tree (see figure 2). Each
node represents a call on the Merge
sort procedure. The top (root) of the
tree represents the initial call of the
procedure with a list of size n.
Mergesort is then called recursively

PROGRAMMING PROJECf

n

Figure 2: The Merqesort tree.

Listing 2: The alqorithm for
Merqesort.

Mergesort.
Input: a list, L.
Output: a sorted list, 5.
begin

If L is one item long, then 5 : = L.
Otherwise,

split L into two lists L1 and L2.
each about half as big.

Mergesort L1 into 51.
Mergesort L2 into 52.
merge 51 and 52 into 5.

end.

twice, each time with a list of size n/2.
Each of these invocations of the pro
cedure makes two other recursive
calls, until finally we reach lists one
item long.

At each level of the Mergesort tree,
we do O(n) comparisons. At the top
level of the tree, the only comparisons
occur when we merge two lists of size
n/2 into a list of size n; this operation
takes at most n comparisons. At the
next level. there are two merges. each
creating a list of size n/2. Since each
of these merges takes n/2 com
parisons and there are two of them.
we again have n comparisons. At the
third level. there are four merges of
n/4 comparisons each, and the same
thing happens for the fourth level of
the tree. etc.

We can now state that the running
time of Mergesort is OInk). where k is
the number of levels of the Mergesort

tree. We can express k in terms of n
by noting that the number of levels of
the tree is just the number of times
you can divide a list of size n in half
repeatedly until you get a list of size
1. That's the same as the number of
times we can divide the number n by
2 until you reach I; it happens to be
about logn (by which I mean the
logarithm to the base 2 of n). We can
convince ourselves of this easily if we
choose n to be a power of 2. For in
stance, 21 equals 4; 4 divided by 2 is
2, and 2 divided by 2 is 1.

Armed with this fact. we can con
clude that Mergesort is an O(nlogn) al
gorithm-logn levels of the tree with
n comparisons at each level. That's
better than O(n l ), and the larger n is,
the better it is. A glance at figure 1
will help you see that the function nl

grows much faster than nlogn. It also
helps to look at some numbers: For
n = 8. nl is 64 while nlogn is 24-not
much of a difference. But for n = 256.
n2 is over 65.000. whereas nlogn is just
over 2000.

Again. the obvious question is: Can
we do better than Mergesort? If we
know beforehand that the values to
be sorted are in a limited range-say,
the integers between 1and 100-then
it's possible to sort in O(n) time. and
furthermore. we never have to com
pare the items we're sorting. But if we
have no special information about the
values to be sorted, then we can only
use comparisons to sort them. It can
be shown that if sorting is done by
comparisons only, then O(nlogn) com
parisons is the optimum. The proof is
beyond the scope of this article, but
it is contained in the book Data Struc
tures and Alqorithms by Aho, Hopcroft.
and Ullman (Reading. MA: Addison
Wesley. 1983. page 282). The most
thorough treatment of sorting algo
rithms is contained in Donald E.
Knuth's Art of Computer Proqramminq,
Volume 3: Sortinq and Searchinq (Reading.
MA: AddisonWesley, 1973).

While Mergesort is theoretically as
good as possible. if we were to actual
ly implement it. we would discover
that it has some hidden costs that
slow it down (particularly its need for

(continued)
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an extra array in the merge phase)
There is an algorithm that. like Merge
sort. is O(nlogn). but it will nonethe
less run faster by a constant factor on
all present-day computers. (Remem
ber: 2nlogn and IOOOniogn are both
O(nlogn).) The algorithm. called
Quicksort. is the fastest known com
parison-based sorting technique

QUICKSORT
Quicksort works like this: If the list to
be sorted has only one item. we do
nothing. Otherwise. we pick an item
from the list and call it the pivot. Now
we partition the list into two halves
items less than or equal to the pivot
and items greater than it. Then we
sort the two halves. We don't have to
do anything after sorting the two
halves. since the partitioning has
already made sure that all the small
things are at the beginning and all the
large ones at the end.

Quicksort is similar to Mergesort
and. in fact. was inspired by it. The key
difference is that instead of a merge
phase after the recursive sort. Quick
sort has a partitioning phase before
the recursion. What makes Quicksort
more efficient than Mergesort is that.
like Selection Sort. all the work can be
done in place: that is. we only have
to manipulate the original array.
Listing 3 shows the Quicksort
algorithm.

We partition an array as follows. We
start by pointing to the beginning and
end of the list to be partitioned. Say.
for example. i points to the beginning
and j to the end. Move i forward in the
list until we reach an element larger
than the pivot. Move j backward until
it reaches an element smaller than the
pivot. Then swap the item i points to
with the one j points to. Repeat this
until i meets j and then the list will be
partitioned. Figure 3 shows how a list
with five items would be partitioned
by this method.

The analysis for Quicksort is similar
to that for Mergesort. The partition
ing phase takes O(n) comparisons.
and if the list is partitioned into two
almost equal halves. then the Quick
sort tree will have logn levels. So
Quicksort is O(nlogn). right? Well.
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Figure 3: Partitioning of an array
segment in Quicksort. In line a. i and j
point to the beginning and end of the
array. respectively. The pivot is taken to be
the first element. here 5. In line b.
i moves forward until the element it
points to is greater than the pivot. In
line c. j then moves down until it reaches
an element less than or equal to the
pivot. In line d. the two elements
pointed to by i and j are swapped. And
in line e. i then moves up again.
becoming equal to j. This terminates the
partitioning phase.

Listing 3: The algorithm for
Quicksort.

Quicksort.
Input: an array A. with items from

1 to n.
Output: the same array, sorted.
begin

choose a pivot;
partition the list so that all

items < = pivot are < i;
Quicksort A from 1 to i - 1;
Quicksort A from i to n;

end.

almost. Our analysis depends on the
fact that the list will be split nearly in
half. That. in turn. depends on how we
choose the pivot. Say we always
choose the first element as the pivot.
Now. if we assume a random distribu
tion of lists. then on the average the
first item will be somewhere comfort
ably between the largest and the
smallest. so the list will be partitioned
nearly in half. So. on the average.
Quicksort is O(nlogn).

But let's look at the worst case: Say
we always manage to choose for our
pivot the largest (or smallest) item in
the list. Then we will partition the list
into two parts. one of size 1 and the
other of size n- I. We would then par
tition the second of those into lists of
size I and n-2. etc.-a total of n par
titions that take times n-l, n-2. and
so on. The analysis looks similar to
that for Selection Sort. and indeed the
result is the same. So the worst-case
time for Quicksort is 0(n 2)

It should be clear now that the
choice of pivot is very important. If we
choose it wisely. we can decrease our
chances of ending up with a slow sort.
There are lots of ways to choose
pivots cleverly. For instance. we might
choose three items at random and
use the median (middle item) of the
three as the pivot. This would improve
Quicksort's chances of running in
O(nlogn) time without slOWing it down
too much. However. in my implemen
tation. I simply choose the first ele
ment as a pivot every time. This
strategy will give worst-case behavior
when the list is in either sorted or
reverse-sorted order. so if you expect
to be sorting a lot of nearly sorted
lists, you should choose your pivot
more cleverly.

There is another problem with
Quicksort that has to do with the
amount of space it takes. We haven't
considered space utilization until now.
but it can be important. Selection Sort
uses a small amount of space and,
more importantly. the space it uses is
independent of the size of the array.
But because Quicksort is recursive,
every time the procedure is invoked,
some information is placed on the

(continued)
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we do when you have to sort so many
items they cannot all fit into memory
at once?

We need an algorithm to handle this
external sorting problem. For exam
ple, say we have a file of a million
records on disk. Now, we could treat
this file as an array and run Quicksort
much as it is, but we would have an
incredibly slow algorithm. The reason
is that accessing information from a
disk is slower than accessing main
memory What we would like to do is
to take advantage of the fact that
reading a lot of information from a
disk takes almost the same amount of
time as reading a little, if the informa
tion is stored consecutively on the
disk. That's because most of our time
is spent finding the information on the
disk, and only a small fraction of time
is spent actually reading it. The same
goes for writing. All operating systems
use this fact: when asked to read a
byte from the disk, they read in a
block of bytes containing the one byte
desired. Then if the next byte re
quested is within the block that was
just read in, it will already be in
memory and a disk access can be
saved. When asked to write a byte to
the disk, the operating system uses
the same trick.

We want an algorithm that exploits
these facts about disks. The problem
with Quicksort is that it swaps items
that are distant from each other in
memory, so it doesn't exploit the se
quential organization of disk memory.
Mergesort. however, reads and writes
the files in order, thus taking advan
tage of the disk buffering done by the
operating system. Recall that the
merge phase expects two sorted lists

(wntinued)

SORTING BIG
Both Selection Sort and Quicksort suf
fer from a serious flaw. They both
work best as internal sorts. That is, in
both cases we assumed that we could
fit the entire list of items to be sorted
into an array, which presumably
would be held in RAM (random
access read/write memory), and that
the time required to examine and
change elements of an array is small.
which indeed it is if the array is en
tirely in main memory. But what do

SOME REAL DATA
While the order-of-magnitude
estimates of running times are useful.
it's often nice to have some real data
as well. With that in mind, I ran Selec
tion Sort and Quicksort on integer ar
rays of various sizes with items
chosen randomly. The results are
shown in table I. As you can see, the
difference on small lists is negligible,
but on large lists it becomes enor
mous. The programs 1used were writ
ten in MacPascal on a Macintosh com
puter. (They are available for down
loading via BYTEnet Listings at (617)
861-9774)

run-time stack. In the worst case,
Quicksort can call itself recursively n
times, so the stack will take up O(n)
space. There is a clever way around
the problem that will guarantee that
the program uses no more than
O(logn) stack space The trick involves
making the first recursive call on the
smaller of the two partitions and
eliminating the second recursive call
altogether by incorporating it into a
loop It's a bit messy and probably not
worth it unless you're really worried
about the space.

HARDWARE
HAYES
HERCULES
STB

AMDEK
AST
PARADISE

~1IeM4~E~

S/IUl'4t¥t9 iA~ 4114
Etitu4ti6114t~

TO ORDER CALL TOLL-FREE:
(800) 235-3020 (USA)
(800) 235-3021 (CA)

(415) 382-9085

448 IGNACIO BLVD., STE. 332
NOVATO, CA 94947

$~ HOT LIST S,p,fJ"J.ttt

WORDSTAR PROPAK 238
SYMPHONY 419
SIDEKICK (C.P.) 29
SUPERCALC 3 164
WORD PERFECT 235
LOTUS 1·2·3 299
DATA BASE MGR 2 169
DBASE 3 365
FRAMEWORK 365
TURBO PASCAL 52
SUPERKEY 49
HARVARD TOTAL PROJ. MGR 275
RBASE 5000 385
MULTIMATE 231
MULTIPLAN 138
CROSSTALK 98
WORDSTAR 2000 235
THINKTANK 99
SIDEWAYS 39
ENERGRAPHICS 239
HOME ACCOUNTANT PWS 89
BPI GENERAL ACCT. 348

Over 500
Software Products Available

Table I: A comparison of running times (given as minutes:seconds) of Selection
Sort and Quicksort.
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prices, all sales final.

• CALL FDR OUR FREE
CATALOG

• SAME DAY SHIP
MENT ON MOST
ORDERS

• Prompt UPS service
• Authorized purchase

orders accepted
• Dealer, institutional

and Quantity dis
counts available

• No surcharge for
credit care purchases

• VISA & Mastercard
accepted

• COD

List Size

10
50

100
500

1000

Selection Sort

<0:01
0:05
020
7:49

31:01

Quicksort

<0:01
005
009
1:02
2:10

110 BY T E • SEPTEMBER 1985



A NEW SOU JTION from
MkroCompult:r An:essories, hH..'.

LOCKING
N50DISK
+qFILE

DPENAND SHUTCASE.
Holmes, it's
criminal-these
"sloppy disks"
all over the
desk! How can
we keep them

secure and dust-freeandstill have access
to the active ones?

Mystery solved, Wouson. This new
50+4 Locking Disk File provides a
locking, smoked plastic enclosure for
up to 50 5~" diskettes, plus an open,
up-front. iDsrant access, SW3p-l'llCk for
4 disketta. Let me call your attention
to the built-in bandle, and the adjust
able divt<Icrs tb~ bIbeIs. Ole
the mar storaae pocket for~ labels.



PROGRAMMING PROJECT

sorting a file with Mergesort Iwritten
in MacPascalJ is included in the list
ings that can be downloaded from
BYTEnet Listings.)

In analyzing the merging, we want
to consider the number of times we
have to read through the files, since
that is the bottleneck of the pro
cedure. If we begin with a total of n
runs, then we have to do O(logn)
merges. The analysis is basically the
same as that for Mergesort and
Ouicksort: Each merge cuts the
number of runs in half, and we can
divide a number in half only logn
times before we get to I. Each merge
reads the files once, therefore the
total number of file passes is O(logn).
Since a single merge takes O(n)
comparisons, the algorithm is, like our
internal version of Mergesort,
O(nlogn).

Only one problem remains: How do
we get the files into lists of sorted runs
in the first place? Actually, we don't
have to. We could just take the original
file, split it in half. and start merging,
because the merge algorithm will
work even if the runs are only one
item long. But we can actually do
much better, although only by a con
stant factor-the algorithm still takes
O(logn) passes through the files.

The idea is to combine internal sort
ing with external sorting. We read in
as much of the original file as we can
into memory, sort it using a fast inter
nal sort like Ouicksort. then write it
out to one of two output files. Then
we read in the next chunk of the
original file, sort it. and write it to the
other output file. We continue in this
way until we've gone through the en
tire file. Now we're left with two files
of sorted runs, ripe for merging.

Even though this is only a constant
factor better than the straight merge
algorithm, the constant is enormous
all of memory. For example, say we
have a million-item file to sort. The
merge algorithm alone would take 20
passes in the worst case, but if we can
sort 10,000 items at a time in memory,
then in one pass we can break the file
up into 100 runs, which we can merge
together into a single sorted file in an
other seven passes. _

take two files, each of which contains
some number of sorted runs of items.
For instance, one file might contain
the items I. 3, 4, 2, 6, 5,6,8,9. While
the whole file isn't sorted, it does con
sist of three groups of items, each of
which is sorted: I. 3, 4; 2, 6; and 5,
6, 8, 9. The merge phase will output
two files, each with half the number
of runs of either of the input files. We
then feed these two files back into the
merge algorithm and get two more
files again. Eventually, the two files
will each consist of only one run, and
when we merge them we will have a
completely sorted file. The merge
algorithm needs to be modified only
slightly to accommodate these
changes. It merges items onto one
output file as usual until it notices that
an item is not in sorted order, then it
writes the remainder of the other run
onto the first output file and switches
to the second one. (The program for

• Packed with over 1600 products for microcomputers, minicomputers,
and word processors - many available nowhere else.

• Big special section devoted to new supplies and accessories.

• Comprehensive product descriptions - including more than 475
full-color photos - clearly explain features and benefits.

• Easy-to-use cross reference guides to magnetic media, ribbons,
and more-along with the industry's most complete cable guide.

• Helpful suggestions and tips, ranging from flexible disk
care to proper ribbon selection to useful application ideas.

Phone toU-free1-800-547-5444

Mergesort reads and
writes the ~les in

FreeCatalogJ
Your 80-pageguide to computersupplies and

accessorles-im:luding compkte
newproductdescriptions.

and produces another list. It does this
by scanning the two sorted lists in
order. choosing the smallest item
each time. If the lists are files, then we
have a good way to merge two sorted
files into a larger sorted file. We will
need to modify the merging algorithm
slightly for our purposes, though. In
stead of taking two sorted files, it will

order, thus taking
advantage of the disk
buffering done by the

".operating system.

r -----------,• ,.

InmilD Phone toU-free 1-800-547-5444 or sendcoupon today.

I Inmac Catalog Dept. NAME I
2465 Augustine Drive COMPANY

I
Santa Clara, CA 95054

AOORESS IPlease rush my lree copy of CITY

I
the Inmac Catalog. I under-

STATE liP PHONE Istam there is no obligalloo
107152wtlatsoever.
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PI.... send me:
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o Hard Runner $69.95

(Non-copy protected)
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o NoBlink $69.95

(Non-copy protected)

o Turbo-Plus $59.95
(Non-copy protected)

U.s. shipping and handling induded.
Outside U.S., add $10.00 per item.
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No. _
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SONY;
Information Products

SONY BRINGS THE Second, Sony
BRILLIANCE OF TRINITRON® Trinitron's exclusive
TO COMPUTER MONITORS. Super Fine Pitch™

From now on, business peo- Aperture Grille. It
pie all across America can enjoy dramatically in-
all their favorite programs on a creases the number
SonyTrinitron. ofred, green and

Because Sony proudly un- ~lue electrons reach- With a Fine Pitch AperlUreGrille, Trinitron monitors give you
veils the first computer monitors mg your screen. dramatically brighter colors than the conventional shadow mask.

in the world endowed withTrin- Which dramatically increases soaps at will by merging a com
itron technology. RGB monitors the vibrance and brightness of puter monitor and full-feature
which, in the laudatory words the colors reaching your eyes. TV into a single unit.
of Computer Buyer's Guide and And third, a dot pitch so They're all compatible*with
Handbook, give you "crisp, bril- fine, the horizontal resolution of the IB~PC, Portable PC, PC/
liant, utterly flicker- free images a Sony is not only the highest XTand PC/AT through built-in
that take the eyestrain and head- in its class, but "close to that of RGB circuitry. And compatible
aches out of both color graphics models costing twice as much" with most Apple@and other
and text or data processing." (Computer Buyer's Guide and personal computers through op-

We've achieved Handbook). tionaIaccessories.
this through techno- You can enjoy So call Sony for further in-
logical breakthroughs this extraordinary formation at 1-800-222-0878
that literally divide picture qual~ty on (In NewJersey, 1-800-222-0879).
the computer-monitor screens rangmg Because there's no longer
world in half: Sony's, from 9"-the first any reason to view your techno-
and all the others'. ultracompact mon- logically-advanced computer

First, the patented itor in the business through a technologically-
one-gun, one-lens Typical coarse doL pilch vs Sony capable ofdisplay- deprived monitor.
Trinitron system itself, Trimlron super-jinedot pilch ing 2,000 characters
with a picture sovivid, socritically oftext-to 13'~amodel that lets
lifelike, it's become a legend. you switch from software to
©1985 Sony Corporation ofAmerica. Sony Information Products Division, Sony Drive. Park Ridge. NJ 07656. Sony and Trinitron are registered trademarks, and Super Fine Pitch a
trademark of Sony Corp. IBM PC is a registered trademark of IBM Corp. Apple isa registered trademark ofAppleComputer. ·Computer compatibility: The microcomputer industry lacks

standards. Software packages and add-on hardware options vary tremendously. For these reasons. Sony cannot and does not represent that its monitors will be compatible with any combi-
nation ornon-Sony products you choose to connect to it. While yourSonydealer may be able to help, )1011 must determine for yourselfthe monitor'scompatibilityin any particular instance.





PART 2: THE SOFTWARE

THE DSI~32

COPROCESSOR
BOARD

Plug a 32-bit

microcomputer into

your IBM PC

Editor's note Tl1is is part 2 of a two-part
series describing Definicon Systems In(s
DSI-32 32032 coprocessor board for tl1e
IBM Personal Computer (PC) Part 1 in
cluded a description of tl1e l1ardware, and part
2 will focus on tl1e software available for tl1e
board If you are interested in a closer look
at National Semiconductor's 32000 series,
refer to "Tl1e National Semiconductor
NSI6000 Microprocessor Family" by Glenn
Leedy, April 1983 BYTE, page 53. You
sl10uld keep in mind tl1at tl1e 32000-series
cl1ips are direct descendants of tl1e
16000-series cl1ips, and tl1at tl1e design
pl1ilosopl1ies and internal operation of botl1
families are identical.

O
efinicon has developed
an unusual software inter
face for the DSI-32. The
traditional software en

vironment for a 32-bit computer has
been some version of UNIX: instead,
Definicon opted for a "shell" program
and compilers that emulated the im
portant UNIX calls. This lets the
DSI-32 run both UNIX applications
and existing MS-DOS applications An
additional advantage is that the
32032 I/O (input/output) operations
are off-loaded to the 8088, which per
forms the file and I/O processing
concurrently.

This interface consists of two pro-
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grams running in tandem On the
32032 side is a small operating sys
tem called 3210 On the 8088 side is
a program called LOADer, and the
two programs talk via an interpro
cessor communications area in the
DSI-32's memory (see figure I) When
the DSI-32 first starts, bootstrap code
executes 3210 which waits until the
8088 has loaded the 32032 program
into the DSI-32's memory Once the
program load is complete, LOADer
tells 3210 to execute the loaded pro
gram. Thereafter, if the 32032 pro
gram needs to open a file, write a
character to the screen, or perform
any other I/O operation, it passes that
request to 3210 which in turn passes
it to the 8088.

The software interface uses the fea
tures of both the 8088 and 32032 en
vironments. WADer, written in C. runs
under MS-DOS (or Concurrent PC
DOS) Since it manages most of the
file I/O. it is relatively complex (about
35K bytes of code). The 3210 module
handles most of the computationally
intensive tasks. Together they form the
interface detailed in table I.

A program running on the DSI-32
makes I/O requests to the 3210 pro
gram via the 32032's SVC (supervisor
call) instruction When an SVC instruc
tion is executed, it initiates a super
visor call trap. This causes the 32032
to vector to a known location: it acts
like a shorthand subroutine call. (The
SVC instruction is directly analogous
to the INT software interrupt instruc
tion on the 8088/8086 processors.) To
execute any of the 3210 program's
service requests (as shown in table I),

,

you simply load the 32032's RO
register with a request number and
execute an SVC instruction. (See the
April 1983 article mentioned
previously for more information on
the 32032's components)

DEVICE DRIVERS AND HANDLES
The interaction between the 32032
and the 8088 occurs at two levels.
Some primitive 8088 functions, such
as reading and writing blocks of mem
ory or reading and writing I/O ports,
have been made available to 32032
programs, but the majority of the in
terface uses the MS-DOS device
driver concept.

Most us'ers are familiar with MS
DOS devices such as CON and
COM I, but in addition to these basic
system facilities, MS-DOS allows the
installation of special device drivers,
such as .5YS files, at boot time. For
example, if a GPIB (general-purpose
interface bus) card has been installed
in this way, a user program could
define a driver for a device called
GPIB:, open it in the same way as
opening any other file, and access the
GPIB card without any need to know
about special memory locations, I/O
ports, or other system-dependent pa
rameters. UNIX goes a step further,



BY TREVOR G. MARSHALL, GEORGE SCOLARO,
DAVID L. RAND, TOM KING, AND VINCENT P. WILLIAMS

Figure I: The DSI-32's memory map. 3210 is the I/O kernel that resides between
locations 3000 and 4000. All addresses are in hexadecimal.
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DUART
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EXPANSION
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004000
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1M 1/0
KERNEL)
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003000

a
INTERPROCESSOR
COMMUNICATION
AREA

002000

MODULE
TABLE
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000020
RESERVED

000010
BOOTSTRAP • a

(continued)

Trevor G. Marshall. George Scolaro, David
L. Rand, and Tom King are engineers with
De/inicon Systems Inc. Vincent P. Williams
is president 0/ De/in icon. They can be con
tacted at 21042 Vintage St., Chatsworth,
CA 91311.

treating even CON: as the standard
input device, which is labeled
< STOIN >, so that all computer in
terfaces are accessed through the
common file system. The Definicon
MS-DOS interface has been designed
to be similar to UNIX in this respect.
The supervisor request to open a file
(see request 5, table 1) opens the
device whose name has been passed
to it and returns a "handle:' which is
a 16-bit number assigned by the MS
DOS operating system to every file or
device that a program has opened.
Subsequently, when the program per
forms an I/O operation, the program
informs the operating system where
that I/O is to occur by passing it a han
dle. Detailed descriptions of handles
can be found in most technical
reference manuals for MS-DOS ver
sion 2.xx or higher

Some handles are predefined and
you need not explicitly open them to
use them. For example, the handle for
< STOI N >, which is usually the
keyboard, is 0 The handle for
the standard output device,
< STOOUT >, usually the CRT
(cathode-ray tube). is 1, and the stan
dard error device, < STOERR >, is 2.
You may redirect all these channels if
you desire.

Thus, to write a character to the CRT
using the interface, you would write
in C

putc(char)

or in assembly language
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DSI COPROCESSOR

Table I: Functions offered by the 3210 program. Each supervisor request is
called by placing the request number in the 32032's RO register and executing
an SVC instruction. 3210 passes requests to LOADer (running on the 8088).
which accesses the actual device. Note that many supervisor requests require
additional information in other registers.

The remaining supervisor calls may
require fewer parameters. but they are
accessed similarly.

MOVB 9,RO ;Supervisor request
9, write to device

MOVW 1,R1 ;Handle of
< STOOUT > is 1

AOOR char,R2 ;Point at char to
"put"

MOVW 1,R3 ;Output only 1
character

SVC ;00 supervisor
call

SERVICE REQUEST WORDS
All interfacing between the 8088 and
32032 takes place in the first page of
memory. or physical address 002000
through OF2000 (hexadecimal) as
seen by the 32032. [Editor's note: All ad
dresses appear in hexadecimal unless specified
otherwise. I Figure 2 lists the significant
locations within that memory area.
lWo important communications areas
in figure 2 are the service request
word (SRW). and disk service request
word (OSRW).

HIGH·LEVEL LANGUAGE
COMPILERS
Early in the OSI·32 design. Oefinicon
benchmarked a variety of hardware/
software combinations. These bench
marks revealed huge speed variations
that could only be attributed to com
piler efficiency. For example. there
was a large speed difference between
the various implementations of the
UNIX portable compilers, a difference
that seemed to depend on the port
ing efficiency that the particular com
pany was able to achieve.

if the 32032 does not specifically ask
for them.)

There is only one OSRW and it is'
a little more complicated than the
SRWs (see figure 4). Basically. it holds
a code number corresponding to the
particular I/O operation that the
32032 needs the 8088 to perform on
a handle. which typically corresponds
to a disk file.

SUPPORT FOR
IBM BIT-MAPPED GRAPHICS
System call 17 (see table I) moves
memory from the 32032 to the IBM.
This allows you to set up single or
multiple 16K-byte graphics screen
images in the 32032's memory space
and swap them into the IBM PC's
screen memory. It takes only a few
tens of milliseconds to totally replace
a PC's screen in this way. Thus. an ap
plication that. for example. requires
animation. can use the 32032 to set
up successive backgrounds in its own
memory space. swapping only those
portions of the screen memory actual
ly necessary to update the foreground
motion. When a background change
is needed. it can be transferred to the
display in a fraction of a second. Note
that it would be possible to set up a
large background space from which
the 16K-byte screen display could be
"zoomed:' using the 32-bit integer
manipulation capability of the 32032.
Applications that have already been
written (in a high-level language) can
perform bit-mapped graphics with
nearly identical code in the OSI·32
environment

There is a 32032 SRW and an 8088
SRW As shown in figure 3. these
words act as mailboxes. holding
messages that the two processors
send to one another. For example.
when the 32032 wants input from the
keyboard. it first checks the 8088
SRW If the SRW is clear-meaning no
action is pending-the 32032 sets it
to 1 and issues an interrupt to the
8088. The 32032 can then go do
some other task. or just wait in a soft
ware loop for the 8088 to service the
keyboard-input request

The 8088. upon getting the 32032's
interrupt. checks its own SRW and
discovers that it has been set to 1. The
8088 then places the next character
typed at the keyboard into the key
board queue. sets the 32032 SRW to
I. clears its own SRW and sends an
interrupt back to the 32032. When the
32032 processes this interrupt. it
clears the 32032 SRW fetches the
character from the keyboard queue.
and continues with the main program.
(Normally. the 8088 puts all characters
in the keyboard queue anyway. even

Function

Open a file or device for I/O
Close a file or device
Create a file
Read from a file or device

(up to 65536 bytes)
Write to a file or device

(up to 65536 bytes)
Erase a file
Rename a file
Seek to a byte in a file

(The offset to seek to can be from beginning of file,
current position in file, or end of file.)

Return current position in file
Get command-line arguments
Terminate 32032 execution
Move data from IBM to OSI-32

(up to 65536 bytes)
Move data from OSI-32 to IBM

(up to 65536 bytes)
Input from port on IBM
Output to port on IBM
Execute a software interrupt on the IBM

17

10
11
12

18
19
20

13
14
15
16

9

Supervisor Request

5
6
7
8

(wntinued)

118 BY T E • SEPTEMBER 1985



DSI COPROCESSOR SAVE
MONEY

with f1exforms.

32032·8088 Interface

Figure 2: Memory on the DSI-32 can be accessed by either the on-board
32032 or the PC's 8088, and the two processors use the memory for
communication with one another. Some of the more important locations used are
shown above.
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1
2
3
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Figure 3: Possible values for the service request word and their meanings. Each
value corresponds to a specific request made by one processor to the other.
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DSI COPROCESSOR

THE 32000 AND HIGH~LEVEL LANGUAGES

Figure A: IEEE standard for 64-bit floating-point number. Tl1e S bit indicates
tl1e number's sign-O is positive and I is negative. Tl1e E or exponent field is in
excess-I 02 3 form (subtract 1023 from tl1e value in tl1e E field to get tl1e actual
exponent). Tl1e F field 110lds tl1e fractional portion of tl1e number.

NUMBER = (-l}S X 2(E-1023l X l.F2

Listing A: A sample C program to normalize a floating-point number to
between 0.5 and I.

o

F

5163 62BIT:

double normalize(y,exp)
double y;
int 'exp;
Int scaler = 0;
{
if (y > 1.0)

while(y> 1.0) {scaler =scaler + 1; Y=y/2.0; }
else if (y<0.5)

while (y< 0.5) {scaler = scaler - 1; Y= y'2.0; }
'exp = scaler;
return(y);
}

T he NS32000 instruction set eases
the task of writing efficient com

pilers. As an example, let's look at a
simple subroutine in C that normalizes
the size of a positive floating-point
number to be between 0.5 and I and
returns the corresponding scaling ex
ponent such that

input argument = normalized result·
2' exponent

This subroutine, in C. might be written
as shown in listing A.

A more efficient means of perform
ing this function is to examine the way
in which the IEEE (Institute of Electrical
and Electronics Engineers) standard
specifies a floating-point number (see
figure A). The number is made up of
a sign bit. an II-bit exponent. and a
52-bit mantissa. We can write figure A
as a structure in C (using bit fields)

typedef struct {
unsigned mantissa 1 32
unsigned mantissa 2 20
unsigned exponent 11;
unsigned sign 1 ;

double_precisian_ieee;

When the ormalize subroutine is
called, this number will have been
pushed onto the stack by the calling
routine. All the Green Hills compilers
use identical calling procedures, so the
code and subroutines from each can
be intermixed. Using this new structure,
we could rewrite the subroutine as
shown in listing B.

The Green Hills C compiler gen
erated the 32032 machine code in
listing C

We leave it to you to check the as
sembler code your favorite compiler
generates with this routine. With our
8088 and Digital Research C. this
source code generated about 22 lines
of assembler. plus a call to a library
function.
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Listing B: A modified version of listing A. using a C data structure.

Listing C: 32032 machine code generated by the Green Hills C compiler
for the program shown in listing B.

double normalize(y,exp)
double y;
int 'exp;

/' create a pointer to the argument passed on the stack '/
register double_precision_ieee 'pointer = &y ;

/' calculate an exponent value by subtracting 1023 (all '/
/, ones) from the argument's exponent value ,/

'exp = pointer - > exponent - 1023;

/' and normalize the argument's exponent to all ones '/
pointer - > exponent = 1023;

/' return the modified number (and of course, the exponent)'/
return(y);

To better evaluate compiler efficien
cy, Definicon examined the inter
mediate assembler source-code out
puts and was able to divide the dif
ferences into the following two
categories:

• degradations in floating-point per
formance due to a compiler's inabili
ty to produce in-line source code
• degradations due to the inability of
the compiler to optimize its output
code

Lack of in-line code often leads to
a call to a subroutine every time a
mathematical operation is performed.
With in-line code, the compiler pro
duces code to perform a mathemat
ical operation-such as multi
plication-every time it scans the
operation. With the compact instruc
tion set of the 32000 series, this
reduces several lines of code to just
one or two.

Lack of optimization is easily recog
nized. For instance, when compiling
a benchmark that Definicon had de
vised to test floating-point operations,
the UNIX portable C compiler pro
duced the following code within the
z = y * X execution loop:

MOVF _X,FO ;get X from memory
to floating register

°MULF _Y,FO ;multiply it by Y
MOVF FO,_Z ;store the result in

Z (in memory)

The Green Hills compilers shifted X
and Y into floating-point registers out
side the loop and then performed the
much faster

MULF FO,F2 ;multiply where it
stored X and Y

MOVF F2,F4 ;and store it where
it wants Z

(It was interesting to note that the
VAX compiler optimizers were so ef
ficient that they removed any opera
tions that produced results that were
not used later in the program. This
caused a great deal of trouble until
Definicon devised benchmarks to
force the generation of real code.)

Several other differences between
(continued)

;the compiler tells us where
;it put the variables

;first line of C code done
;EXTract Short Double
;from bit one, length of 11
;from the 32-bit word at (R1)+6
;put them into bits 0-10 of RO

1023,rO ;next line of C code
rO,O(16,sp)) ;put it onto the stack for return
1023,6(r1 ),4, 11 ;INSert Short Double

;syntax similar to above extsd
;except that an immediate field
;inserted
;get Y to FO, the return code
;for the calling program

8(sp),fO

o
local
local
local

movl

subd
movd
inssd

rxp
;_pointer r1
;_y 8(sp)
,_exp 6(sp)
.endseg

.module normalize.c

.program
_normalize: -

addrd 8(sp),r1
extsd 6(r1),r0,4,11
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(continued)

Consequently, Oefinicon selected
the Green Hills C. Pascal. and FOR
TRAN compilers for the 051-32. Since
these compilers were written in
Pascal. Oefinicon attempted to port
them by compiling them in an 8088
Pascal. This did not work because of
segmentation constraints on the 8088
(see the text box "The Need for
Speed" on page 124), so Oefinicon
wrote an interface package that was
used to port the Pascal compiler to
the 051-32. When Pascal was running
successfully on the board. it was used
to bring up the C and FORTRAN com
pilers.

FORTH
FORTH-83 defines integers and ad
dresses clearly as 16-bit words. This
severely limits FORTH's usefulness in
a full 32-bit environment. Because
each memory access on the 051-32
(including. of course. stack accesses)
is 32 bits wide, it makes no sense for
a 32032 FORTH implementation to
observe these restrictions.

Action

Open a file, returning a handle of 1-0xFFFF, or 0 if not found. The
filename desired will be in the DTA, with the number of bytes count set to
the length of the filename. Note that the DTA is a DWORD pointer, and
thus the DTA may be anywhere in th'e 32032 address space.
Make a file, returning a handle of 1-0xFFF, or 0 if the disk system is full.
Same notes as 1, except that if the file ~xists, it is truncated to a length of
zero.
Close a handle, returning the filename in the DTA, with the number of
bytes count set to the length of the filename. If an error occurs, then a
completion status will be nonzero
Rename a handle. The new name is in the DTA, with length set as above.
An error is shown by a nonzero completion status.
Read data from a handle. Data is read into the DTA, for a count of n bytes.
Errors are returned as nonzero completion status.
Write data to a handle. Data is written from the DTA, for n bytes count.
Errors are returned as nonzero completion status.
Seek to location. The current handle file pointer is moved to the location
specified by the value in the DWORD DTA pointer. This allows 2' 31 file
size.
Tell current location. The current handle's file pointer location is returned in
the DTA pointer.
Delete a file. The DTA points to a valid filename. Status is returned in the
handle.

4

2

7

9

5

6

3

DSRW

1

8

compilers were also evident. The
32032 has a "move quick" instruction
for immediate operators in the range
of +8 to - 7. For example

MOVQD 6,RO

is only a 2-byte instruction that moves
6 into register RO as a 32-bit ("dou
ble") quantity. If the operand is out of
this range. most other compilers
generate:

MOVD 34,RO,

which takes longer to execute than
the previous instruction because the
34 is stored as a 32-bit. immediate
double word.

The Green Hills compilers, however,
generate

ADDR @34,RO,

which tells the CPU (central-process
ing unit) to calculate the effective ad
dress of 34, which is of course 34, and
place the resulting 32 bits in RO. This
construct requires only a I-byte field
for the immediate value and therefore
executes faster.

Pickles & Trout®
P.O. Box 1206
Goleta, CA 93116

(805) 685-4641

iDcludes~
a board, a cable,
software. You call

• use anyone of 8 operating
systems (e.g., MSDOSs,
CP/M(8), and ZDO~)

• program in Fortran, Basic, C,
Pascal, or assembly

• use P&T's sample and
diagnostic programs to install
488 equipment quickly and
easily

• control up to 15 IEEE 488
devices

• expect trouble-free service (less
than Jh% field failure rate)

Just compare these features.
Nobody else offers this kind of
versatility and reliability. And it
only costs $450 (plus shipping).
So why settle for less? Call or
write today for a detailed
brochure.

CP/M<!l Digital Research' ZOOS@) Zenith
Corp.• MSoo~Microsoft, Inc.

Figure 4: Values for the disk service request word and their meanings.
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-YO'irc building a new company, every penny
t. So, when we were evaluating PC's and I

if~.•~~UIlC!~ded the new high-performance Olivetti M24,
y boss thought high-performance meant added

apense. I explained that while the new M24 is faster
than the new IBM PC, it costs about the same.

When I told him the M24 is fully compatible with
IBM and comes from Olivetti, a world leader in high
technology, I knew I had won his approval. But, my
boss' eyes reaDy lit up when I told him about all the
important features that come with Olivetti's M24 ...
features we need, but he'd pay extra for with IBM 
like the super high-resolution monitor, a graphics
adapter, parallel and serial ports, and a perpetual
clock calendar.

My M24 also has 7 expansion slots, not just 5! You'd
use all those IBM slots just adding on the features our
M24 came with! Now we have a PC that can grow and
expand along with our company.

Fact is, my boss was so impressed with the M24, he
said I deserve a raise. I didn't get one ... he just said I
deserve one.

~IdiIRdIi '"";~ '"
Technology that makes a world of difference.
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THE NEED FOR SPEED

Early in 1984, Definicon Systems
Inc. developed an advanced algo

rithm for spectral decomposition and
performed most of the development
work on a VAX-I 1/780. When that
became too expensive, Definicon
turned to an HP9000 32-bit super
microcomputer. After a few months
Definicon realized that owning an IBM
PC clone would be much cheaper than
leasing the HP9000.

Before deciding to go with the IBM
PC architecture, Definicon performed
benchmarks on a range of machines,
from the VAX minicomputer. through
68000 UNIX-based machines, to PCs
The benchmark programs included the
prime-number sieve, as well as a pro
gram devised specifically to test the
arithmetic processing unit's speed. The
early results indicated than an IBM PC
clone was capable of providing about
the same performance as the more ex
pensive machines, So Definicon
bought an Eagle 11Jrbo, which had
about twice the measured speed of a
basic IBM PC XI.

When Definicon converted the
algorithms to Microsoft FORTRAN,
they were unpleasantly surprised to
find that the benchmarking had been
misleading. The algorithms took about
90 minutes to run on the 8086-about
5 times longer than the benchmarks
had indicated. It took Definicon several
months to find the problem.

The prime-number benchmark-the
popular "Sieve of Eratosthenes" (see
"Eratosthenes Revisited: Once More
through the Sieve" by Jim Gilbreath and
Gary Gilbreath, January 1983 BYTE,
page 283)-initializes a Boolean (byte)
array to logical TRUE then blanks out
the nonprime numbers one by one,
leaving only the primes unmarked.

For several reasons, the Sieve of
Eratosthenes turns out to be a par
ticularly bad indicator of advanced
processor performance, For one thing,
the usual array size is 8191 numbers,
a value that exercises only the 16-bit
arithmetic capabilities of the CPU In
addition, the array is Boolean, a byte
array that means the 32-bit processors
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usually discard 3 of the 4 bytes they
fetch at each memory access.

The true measure of CPU perfor
mance, however, can be glimpsed
when the array grows. When we try to
find the primes in the first 40,000
numbers, for instance, a different pic
ture emerges. The IBM PC AT (and the
XT) drops to about 118 the perfor
mance of the 32- and 64-bit machines
when 32-bit arithmetic has to be used
(numbers are larger than 32,767),

A fundamental limit of the seg
mented architecture (found in the
8088/8086/80286 CPUs of the IBM
PCs) is reached when the array extends
to 65,536 numbers, Definicon could
not find a compiler for the 8088/8086
that could deal with arrays with more
than 216 elements.

Another major limitation of the seg
mented architecture, however. is not
shown by the Sieve. The 8088/8086
and 80286 have a data space that only
spans 64K bytes at a time To handle
data structures larger than 64K bytes,
these CPUs must employ lengthy tests
whenever a data byte is fetched. These
tests check to see if the byte is from
the current data segment and, if not.
must switch the processor to the
needed segment.

Although Definicon was interested
primarily in scientific applications, the
performance conclusions generally
apply to many business software ap
plications. In particular, spreadsheets
and database managers are slowed
considerably by the 64K segmentation
overhead,

The 32032 architecture avoids the
segmentation delays. Every module of
code written for the 32032 has a
module table. Each module table has
four entries: static base, link table base,
code base, and one reserved entry. The
32032 supports a "call external pro
cedure" mechanism that uses the
module table for a fast context change.
A routine may also access an external
variable if it knows both the module in
which the variable is declared and the
offset (to the variable location) at which
the required data is stored.

A 32032 FORTH is available for the
OSI-32 board from Symbolic Process
ing Systems of Orange, California.
Symbolic Processing Systems' FORTH
defines all integers and addresses as
32 bits wide, In addition, the storage
order of bytes in memory has been
changed to match that of the 32032,
IEditor's note: The 32032 stores all multi
byte quantities with the least significant byte
at the lowest address. I This version in
cludes the FORTH editor. string and
file support. together with all float
ing-point operations,

Serious FORTH programmers will
be interested in the upgraded FORTH
package, complete with an assembler,
debugging aids, the metacompiler,
and FORTH source screens. The meta
compiler allows recreation of a
customized FORTH from its source
screens. The debugging tools, includ
ing TRACE and VIEW facilities and a
decompiler, provide a full-featured
32-bit FORTH programming environ
ment. In addition, this FORTH is multi
tasking, with the number of tasks
limited only by the available memory
space, (See the text box on page 134
of the August BYTE for price
information.)

Additionally, a small LISP interpreter
and a small BASIC compiler. both
written in FORTH, are available for the
OSI-32,

CONCWSION
Coupled with the UNIX-like shell and
high-level language compilers, the
OSI-32 board performs on a level
previously occupied by expensive
minicomputers, It offers IBM PC
owners 32-bit computing-an up
grade that doesn't cause the usual
problem of equipment obsolescence.

A FORTH interpreter is available for
S299 from Symbolic Processing
Systems, 501 West Maple, Orange, CA
92668, (714) 637-4298.•

ACKNOWLEDGMENTS
The authors are indebted to Martin A

Lewis of Cambrian Consultants Inc. of
Calabasas, California, for his help and
guidance, and to Les Wilson, an applica
tions engineer at National Semiconductor,
for his untiring assistance.



DATAEASETM
The Corporate Database Standard.

DATAEASE
# 1 with Corporate users.

DATAEASE
#1 with Reviewers

DATAEASE
#1 in Corporate sales.

© 1985 Software Solutions,lnc.

Thousands of businesses, both
large and small, use DATAEASE
to solve their needs. Because
DATAEASE, with its ideal combi
nation of power and ease-of-use,
allows you to gather, link, calcu
late and report information key
to decision making - all Without
programming skills.

"We chose DATAEAsE over
dBASE /I'M and Lotus 1-2 -3 ™

because most of the program
ming was already done."

Joe Dane, Human Resources Director
MCI Telecommunications Corporation

"Office staff members with little
to no computer experience are
actively using DATAEAsE to
improve productivity in handling
large amounts of information."

Louis M. Brigando, Senior VP,
MetPath, Inc.

"We switched from a $250,000
mini system to a $15,000 sys
tem of IBM PC's and DATAEAsE.
Now orders, inventory, sales
everything is easier Att Without
the help ofa programmer"

J.A.Fulmer
Robinson
Foundry, Inc.

"I was very impressed With its
overatt performance and features."

Bill Jacobson
BYTE, October 1984

'DATAEAsE is a true winner"

Business Computer 5ystems
April 1984

DATAEASE was rated good or
excettent in performance, docu
mentation, ease-of-use, error
handling, support... in att areas.

InfoWorld
March 25,1985

"DATAEA5E is perhaps the most
effective blend of ease-of-use
and performance available for
PC users to date."

Data Decisions
January 1985

For information or the dealer nearest you call:

800-243-5123

According to several recent best
seller liSts, DATAEASE is now the
industry standard for corporate
users who want a database that
doesn't require programming:

DATAEAsE tops dBAsEtt, R.BAsE™
in Corporate Software sales.

Infosystems, March 1985
Corporate Best 5eller List

DATAEAsE outsold att other
database management systems 
ahead of dBAsEttt™, Symphony ™

Framework™ and R:BAsE 4000.

M15, Inc., 5eptember 1984
A leading supplier to Corporate
America

DATAEAsE ranked #3 on best
setters list; outsetting
Lotus 1-2-3 ™ , R: BASE and
Powerbase ™

50ftware News, March 1985
Corporate Best 5ellers List

Why settle for less? Contact
Software Solutions, Inc. for more
information on DATAEASE, the
# 1 choice of Corporate America.

Software Solutions, Inc.
305 Bic Drive, Milford, CT 06460

203-877-9268
Telex 703972

South Africa Switzerland. france
Dataflex. Craighill; 11724-6353 Softsource,5&A 1222 Vesenaz. Switzerland; 022-3516-55

We5t Germany, Austria
M&T Software Verlag. Munich: 069-4613-0

5<andanavla
West Soft NS. Alesund. Norway: (47) 71-41141

United Kingdom
sapphire Systems. fS5ex; 01-554-0562
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Transet 1000 allows printing on both a dot matrix
printer and letter quality printer. while freeing your
computer for other tasks.

out of your computer system
without tying up your computer
or you.

Hayes Microcomputer
Products.lnc.. P.O,Box 10520
Atlanta. Georgia 30348
404/441-1617

~ers~ printing formats.
€!ab~available for IBM PC AT. other
<;omputel'$ and peripherals.

Likean Hayes produ(:tS.'hnset 1000
QJJIlbi~soPhisticated capabilities
with easy operatioo. Justas Hayes
set thestandard inpersonal com
puter communications. now Hayes
is taking the lead in computer task
management.

Contact your authorized Hayes
dealer to see how 'Ttanset 1000can
hetpyou get a lot more productiVity

l\vo computers can share one printer with
Transet iooo. Or. you can use Transet 1000 to let
two computers communicate with each other

1000
Innovative products forentelpisiog.peopJe

Thmset 1000: ~priqt buff~ 'G¥~~ • buffer,
port expandet printer sharer aDd rIO SWitCbet: All in one.
Anyone with a personal computer
and one or more peripherals has
faced the all-too-familiar dilemma,
You need your computer to do an
important job. But you're forced
to wait for the system to finish one
job (printing. communicating. what
ever) before you can go on to the
next one. Or you need to stop what
you're doing to switch cables when
you want to use another peripheral.

Wait no more. Now Hayes intro-
duces an innovative new device that In addition. 1ranset 1000 Isa p<?rt
lets you perform many jobs-at the expanderand software-controlled
same time-independent of your I/O switcher. Now files can be easily
computer.1tanset 1000. It works directed and redirected to different
with a wide range of systems and peripherals. without physically
configurations. And it allows you changing cable connections.
to continually 1tanset 1000
expand your sys- contains a stand-
tem as your needs alone micropro-
grow. cesser. and comes

1tanset 1000 with 128Kofmem-
frees your com- ory. It operates
puter from waiting with any R5-232
on your printer or interface com-
modem-so you puter. and has
and your com Even while printing. Transet 1000 acts as a com- opt'O al a cessory

- munications buffer and 24-hour mailbox. And I/O 1 n c
puter can go on switching lets you route information among kits available for
to another task, peripherals. without switching cables. the IBM" PC and PC
It even lets you L..- ---l XT. Macintosh"'and
print out documents in pre-set for- Apple"'llc. Kits contain the necessary
mats without having to go back into host cable. a user guide and menu-
your computer. At the same time. driven software that lets you
1tanset 1000 can operate unattended graphically set up or
mailbox communications-24 hours customize
a day-even if your computer port
is turned off.

©1985 Hayes Mkrocomputer Products. Inc. Inquiry 166
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CORVUS INTRODUCES
SHARED STORAGE.

FOR THEREST OF THE OFRCE.

- -
a floppy could never do. With Omni- capability. Plus,You get
Drive and OmniTalk,your Macintosh / three levels ofprotec
Office has faster access to ~ ~ion to keep your flIes safe.
software and data,greater And with the Corvus 126MB

Wthout mass storage that every
Macintosh can access,your net
worked office won't have a prayer.

Because you'll still have to
share data by swapping floppies.

Andjust consider
how fast a floppy
disk fills up with an
entire workgroup
compiling data.
Th share information,
you have to get those
floppies neatly
stacked, sorted and
cataloged.

Something
your computer
should do for you.

Which is
why we've introduced
OmniTalk software. It
lets you network your Mac
intosh OffIce and LaserWriter
printer with an Omni-
Drive hard disk. So you
can store all your flIes
in one place. And share
information whenever you want,
with whomever you want.

Without turning your
floppies into little frisbees. Several
people can even access the same
information at once-something

Macintosh is a trddemark licensed to Apple Computer,lnc.
LaserWriter is atr-tldemark ofApple Computer, Inc.OmniDrive and OmniThJk are trademarks of('orvus In(',
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storage capaci ty, even
easier back-up

I

hard disk, it all costs less per
megabyte than any other
system. You see, Corvus has

more experience net
working than anyone

else. 0 one offers
/ more, because no

one can.
So take it from us.

Ifyou're going to add people
to your new Macintosh
OffIce, add the mass storage

system that every
one can use.
OmniDrive
from Corvus.
Then your
Macintoshes
can really
start talkin'
business.

For more
information, call
(800) 4-CORVUS.

*~
CORVUS
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BY BRIAN McKEON

AN ALGORITHM
FOR DISK
CACHING WITH
LIMITED MEMORY

Efficient disk buffering
for a small system

R
eading and writing to
floppy disks is often time
consummg on mICrocom
puters. The increased use

of 16-bit microprocessors has caused
floppy-disk delays to become a signifi
cant bottleneck in many programs for
these processors. One solution to this
problem is to add a RAM (random
access read/write memory) disk. but
this is an expensive answer. This arti
cle presents a set of C functions that
use a small amount of memory to
store (cache) copies of certain disk
sectors and improve the performance
of floppy-disk systems. The algorithms
used in these functions are suitable
for any situation in which only a small
amount of memory can be allocated
as a cache.

The routines were developed as
part of a multiprocessing operating
system. now dubbed "Tonto:' for the
8088/86 processor (see listing I). The
goal was to have multiprocessing and
UNIX-like behavior on a system with
floppy-disk drives and 128K bytes of
memory. Originally I added caching to
read or alter single bytes in a disk
block (sector) without having to be
concerned with reading and writing
the whole block. Later. I improved the
performance of the operating system
significantly by the caching algorithm
that I will describe in this article.

Disk-block caching is a technique

ILLUSTRATED BY DAVE RIDLEY

whereby copies of a number of disk
blocks are kept in memory. If any re
quests are made to read from or alter
the blocks that are cached. then the
disk need not be accessed and the
transfers are so fast that they ap
proach memory-disk performance.

When designing a caching system
you have to decide how much mem
ory. or number of buffers. will be
allocated for disk-block copies. Deci
sions behind caching with large

amounts of memory allocated for the
cache (256K bytes is typical) were
discussed in "Maximizing Hard-Disk
Performance" by Roy Chaney and

(continued)

Brian McKeon is an Australilln with a Ph.D.
in medicine. He recently completed two years
of research at MIT supported by a grant from
the National Health and Medical Research
Council of Australia. He can be contacted at
1-18 Manion Ave.. Rose Bay. Sydney.
Australia.
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DISK CACHING

Listing I: Routines for buffer manipulation, buffered block, and character I/O

I'
Buffer manipulation, buffered block, and character 1/0 routines.

'I

r
Initialization of buffer management.
'freebuf' is a pointer to the first free buffer on the free list.
If the free list is empty, 'freebuf' will be 0
'I
bufinit()
(

r
Return a buffer to the pool.
Range checking has been removed
as this function is only called by the system.
'I
buffree(buD
int 'but; I' note usage as array of int for correct pointer maths 'I
{

Int k, "ip;
printf("buffer pool at %d/n",bufpool);
freebuf = 0; I' freebuf = = 0 will indicate end of free list'1
ip = bufpool + XBUF; I' point at start of first buffer 'I
for(k = 0; k < NBUF; k+ +)

(
buffree(ip); r and free up all buffers •1
ip = ip + XBUFSIZ;
}

for copy displacement.

(continued)

Brian Johnson (May 1984 BYTE, page
307) In the case of the Tonto operat
ing system, a large process and a cou
ple of smaller processes left little
room for a large cache and forced an
18-block (9K-byte) cache size. This
restriction of a small cache is typical
of many other applications where
caching is implemented as part of a
program, for example, programs for
CP/M on 64K-byte machines.

The next design question-which
copy should be displaced-arises
when all cache buffers contain copies
of disk blocks and a request is made
for a block that is not in the cache.
The decision algorithms in common
use are random replacement. first
in/first-out (FIFO), and least recently
used (LRU) Chaney and Johnson
didn't find much difference in perfor
mance with large caches: however, the
algorithm becomes very important
when small caches are involved. To
see why, we can look at typical activi
ty in a large cache.

Much operating-system disk activi
ty is concerned with opening, reading
or writing, and closing files. It is ob
vious that a lot of this activity will in
volve reading and writing to directory
blocks: therefore, it is desirable to try
to keep copies of these blocks in the
cache. After opening a file, the cache
will contain copies of directory blocks.
Reading a file will cause copies of its
blocks to displace other copies in the
cache. With large caches, the size is
larger than most files and, when it
comes time to open another file, the
copies of directory blocks will prob
ably still be in the cache. This will
apply to any blocks that are accessed
often; the chance of finding them in
the cache will be higher than for other
blocks that are used less.

Random replacement,
FIFa, and LRU are
decision algorithms

(continued)

I' buffer header bit flags 'I

r system-wide definitions 'I

r disk-block size 'I
I' number of block

buffers in cache 'I

r flags for a buffer 'I
I' device and block of which' 1
I' this buffer is a copy 'I
r "time" of last access 'I
r frequency-of-access parameter .1
I' start of actual buffer 'I

r back up to address
of buffer header 'I

I' clear all flags 'I
freebuf; I' link onto free list'1

"xdefs.h"

buf[XBFLGSl = 0;
buf[XBFLGS + 1] =
freebuf = but;

buf = buf - XBUF;

'freebuf,
bufpool[NBUF'XBUFSIZl,
devioage;

r
Allocate a buffer from the pool.
Look for the buffer with the lowest frequency of use and,
if more that one with the same value, choose the least
recently used (LRU) one.

#include

Int

#define BLKSIZ 512
#define NBUF 18

#define XBFREAD 01
#define XBFWRIT 02

#define XBUFSIZ (XBUF + (BLKSIZ/2)) r buffer plus header size'1
#define MINRDBUF (NBUF/3) I' cache flush threshold'1
extern int traceflg, r debug tracing flag 'I

'sysproc; I' ptr to system process descriptor 'I
I' free buffer list pointer'1
r pool of buffers and headers for each 'I
r counter of calls to buffered 1/0 func 'I

#define XBFLGS 0
#define XBDEV 1
#define XBBLK 2
#define XBAGE 3
#define XBFREO 4
#define XBUF 5
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Non-stop
---~.....

to

Microsoft. XENIX and MS·DOS are registered trademarks and
The High Performance Software is a trademark of Microsoft Corporation.

The XENIX® market is taking
off. To keep up you've got to
convert your MS-DOS® software
to run on the ne~ faster 80286
machines. Quickly. Efficiently.

Nobody makes porting
software to the XENIX environ
ment as easy as Microsoft; you
simply recompile the original
source code.

Our full-featured XENIX
languages use commands and
syntax identical to their
MS-DOS siblings. So you don't
have to rewrite your program to
move it.

Whether your applications

~re ~ritten MICRoSOFt
In Mlcrosoft The High Perfonnance Software

versions of Pascal, BASIC,
COBOL or FORTRAN, we
have the solution to your trans
portation problems.

For the name of your nearest

Microsoft dealer call (800)
426-9400. In Washington State,
Alaska, Hawaii and Canada, call
(206) 828-8088.

Overall features of XENIX Languages
• Shell support of syncronous and asyncronous tasks.
• Support of pipes for interprocess communication as a
generalized lIO device.
• Record and file locking:

- For sequential, random, dynamic and ISAM files.
- Blocked or unblocked file reads.
- Deny access, deny read and deny write lock levels.
- Automatic or manual record and file locking of

ISAM files.
Microsoft FORTRAN Compiler
• Based on ANSI 77 (x3.9-1978) standard.
• Single-and double-precision for both real and complex
data types.
• Math packages: 287 support, alternative fast math and
BCD decimal math.
• Large program support.
Microsoft COBOL Compiler
• High Level 2 ANSI 74 standard features.
• Multi-key ISAM with split ke"ys, alternate keys and
duplicate keys.
• Interactive extended screen section.
Microsoft BASIC Interpreter
• Standard Microsoft BASIC.
• Supports trace, single step and immediate execution.
• Supports random, dynamic, lSAM and sequential
file lIO.
Microsoft Pascal Compiler
• ANSI and ISO standard with extensions.
• Math packages: 287 support, alternative fast math and
BCD decimal math.
• Large program support.



DISK CACHING

With small caches the reading of
most files will displace any block
copies that were in the cache before
the file was read. This problem can be
avoided for copies of directory blocks
by having a separate cache for that in
formation. Instead I have developed
a more general scheme that responds
to frequent demand for any blocks.
The key to a better technique is to
measure the frequency of access to
a block copy and use this information
when deciding which copy to dis
place The LRU and FIFO algorithms
are based on frequency of access, but
they are approximations of frequen
cy of access and they break down
with small cache sizes. I will describe
a simple technique that is more ap
plicable in these situations.

ALGORITHM AND
IMPLEMENTATION
Figure I shows the data structure of
the cache used in the listing The C
compiler used to develop the routines
is a much-modified version of a
public-domain program ("A Small-C
Compiler" by Ron Cain. Dr. Dobb's Jour
nal. May 1980, page 176), which has
been tailored for the 8088/86 pro
cessor It does not recognize structure
syntax, so the buffers and their
headers are declared as integer arrays
in the listing

Each buffer in the cache has asso
ciated information that specifies the
block and device from which it has
been copied In addition, flags are in
cluded to indicate if the buffer copy
has been altered and not yet written
to disk. The other parameters,
XBFREQ and XBAGE, are used when
deciding which copy to displace when
the cache is full and a buffer is
requested.

Whenever a block copy is found in
the cache (a "hit"), the frequency-of
use parameter (XBFREQ) is in
creased. When a block copy is not in
the cache (a "miss") and no buffers
are free. the cache is scanned to find
the block copy with lowest frequen
cy of use (lowest XBFREQ) and this
copy is displaced If multiple copies
with same lowest frequency of use are

(continued)
(continued)

freq = 32767;

int 'ptr, 'ip, k, age, oldest, freq, nrdbuf, nflush;
if(freebu~ /. any buffers on free list? . /

{
ptr = freebuf; /. point free-list pointer to next on list •/
freebuf = freebuf[XBFLGS + 1];
fillw(ptr + XBUF, SYSDSEG, 0, BLKSIZ/2); r fill with null '/
return (ptr + XBUF);
}

ptr = bufpool;
nrdbuf = 0;

/' otherwise look for a 'READ' buffer' /
/' counter of number of 'READ'

buffers found '/
/' 'ip' will be nonzero If a 'READ'

buffer found •/
r hunt for XBFREO less than this (a big

number) '/
oldest = 0; r hunt for a buffer older than this •/
for(k = 0; k < NBUF , k + +)

{
if(ptr[XBFLGS) & XBFREAD) r a READ-type buffer '/

{
nrdbuf + +,
if(ptr[XBFREO] < = freq)

{
freq = ptr[XBFREO);
age = devioage - ptr[XBAGE];
if(age > oldest)

{
oldest = age;
ip = ptr; /. save it '/
}

ip = 0;

int 'ip;
return cbufdevio(dev, rwfn, blk, 0, BLKSIZ, addr, proc);

}
ptr = ptr + XBUFSIZ;
}

if(nrdbuf < MINRDBUF)
nflush = bufsflushO; /. record number flushed •/

if(ip) /' was a READ buffer found? '/
{
buffree(ip + XBUF); /' free it up '/
return bufalloc(); /' and try again' /
}

else if(nflush) r were any write buffers flushed? . /
return bufalloc();

else stop("bufalloc/problems");

If the number of read-type buffers is below the minimum,
flush any write buffers.
./
bufalloc( )
{

/'
Buffered block I/O function.
Give device, read/write, desired block, address of data, and 10
of process requesting I/O
Returns number of by1es transferred.
'/
bufdevio(dev, rwfn, blk, addr, proc)
int •dey, rwfn, blk, addr, 'proc;
{

}

r
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Bring your companys presentation graphics into
the computer age WIth the best recommendation

you can make: Hewlett-Packard.

Title
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lipState
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City
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Mail to: Hewlett-Packard, 16399 W Bernardo Dr.
San Diego, CA 92127-1899.
Attn: Marketing Communications. 11502 819

YES I'd like to make the most informed
, business graphics recommenda
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missing. I understand I will receive this infor
mation without cost or. obligation.

Inquiry 172

In a chart, is the area fill uniform?
With Hp, the answer is always yes, yes,
and... yes.

Runs with leading PC's
and software packages.

HP Graphics Plotters are compatible
with most of the personal computers
in your office, including IBM, Compaq,
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many off-the-shelf software packages,
such as Lotus 1-2-3'" and Symphony,'"*
that give you "first-day" productivity.

Leadership in Business Graphics.
For Leaders in Business.
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.:~ PACKARD

Send today for your
FREE sample plots-
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free at (800) FOR-HPPC. We'll send
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available software, plus sample plots
from both an HP Graphics Plotter
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the difference an HP Graphics Plotter
can make. Call Hewlett-Packard today.
'1-2-3 and Symphony are trademarks
of Lotus Development Corporation.

Compare the quality ofan
HPPlotter...

Before making your graphics plotter
recommendation, find out how HP
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l!ewlett-Packard's Graphics
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graphics needs. When it comes to
plotters, it's easy to see why HP has
become the world's Number One
recommendation.
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Buffered character lID function.
Give: device, read/write, desired block, 0 se in block
at which transfer is to occur, number of bytes to transfer,
address of data, and 10 of process requesting lID.
Returns number of bytes transferred.
"I
cbufdevio(dev, rwfn, blk, offset, nbytes, addr, proc)
int "dev, rwfn, blk, offset, nbytes, addr, "proc;
{

int "ip, "buf, k, c_locn;
if(traceflg > 2)

printf("cbufdevio(%d, %d, %d, %d, %d, %d, %d)/n",
dev, rwfn, blk, offset, nbytes, addr, proc);

if((offset < 0) 1 (nbytes < 0)) /" check for bad arguments" I
stop("bufdevio negative arg");

if((offset + nbytes) > BLKSIZ)
stop("bufdevio request too big");

if(nbytes = = 0)
return 0;

devioage + +; I" bump access counter "I
If((devioage & 017) = = 0) I" i.e., every 16 times called 'I

{ /" 'decay' all XBFREO values by one half (rotate) "I
ip = bufpool;
or(k = 0; k < NBUF ; k+ +)

if(lp[XBFLGS] & XBFREAD) I" a READ-type buffer "I
ip[XBFREOj = ip[XBFREOj > > 1; /" halve •I

}
If(lp findblk(blk, dev)) /" his device block In a buffer? "I

{
/"
increase frequency of access count and
reset time last accessed
"I
ip[XBFREOj = ip[XBFREO] + 128;
ip[XBAGEj = devioage;
c_locn = ip + XBUF; /" get address of start of buffer' I
c_locn = c_locn + offset; I" and transfer address" I
if(rwfn = = RDFN) /" transfer from buffer "I

{
movsb(c_locn, SYSDSEG, addr, proc[PRDSEGj, nbytes);
return nbytes;
}

if(rwfn = = WTFN) /" transfer to buffer and mark as WRITE "I
{
movsb(addr, proc[PRDSEGj, c_locn, SYSDSEG, nbytes);
Ip[XBFLGS] = (ip[XBFLGS] & (- XBFREAD)) I XBFWRIT;
return nbytes;
}

I"
he device block is no in he pool,

allocate a buffer and read the block
and do the requested transfer
"I
buf = ip = bufallocO;
ip = ip - XBUF; /" back up to start of buffer header" I
Ip[XBDEVl = dev; /" set up header excep for lags "I
Ip[XBBLKj = blk;
Ip[XBAGEj = devioage;
ip[XBFREO] = 0;
/"
if a full block IS to be written then
it is not necessary to read the old block
contents into the buffer
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(continued)

Copies that stay
in the cache have
a better chance
of being hits.
found. then the copy that has not
been used for the largest amount of
time is displaced This latter decision
is made using the XBAGE parameter.

It's obvious that copies that stay in
the cache have a better chance of be
ing hits and. therefore. the XBFREO
parameters of these buffers will con
tinue to increase. This parameter is
"decayed" over time. otherwise some
block copies would become locked
into the cache. The method used to
perform this decay is to halve the
XBFREO parameter of all buffers
after every 16 calls to the buffered in
put/output (I/O) routine. Both halving
and testing for every 16th call are im
plemented by rotates and masking for
speed reasons. To gain better resolu
tion in the selection of which buffer to
displace, the XBFREO parameter of a
buffer is increased by 128 with each
hit.

If. for other applications, you alter
any of these values. then see if over
flow of the XBFREO parameter can
occur. This parameter cannot overflow
with the given values even if the same
block is accessed repeatedly (The
maximum value that XBFREO can
attain is 16-128 + 0.5-16-128
+ 0.5-05-16-128 .... which ap
proaches 2- 16 - 128. a safe limit.)

The algorithm is best illustrated by
an example: With the Tonto operating
system. when a file is opened. a direc
tory block will be accessed typically
32 times as the directory entries in
that block are scanned. In the worst
case. this block would not have been
in the cache and would start with
XBFREO zero. After the 32 accesses.
XBFREO would be 24- 128 (116 + 0.5
-161-128) and subsequent file
reading will halve XBFREO for every
16 blocks read from a file. When the

(continuedj
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'/
if((nbytes = = BLKSIZ) & (rwfn = = WTFN)) /' write full block? '/

{
movsw(addr, proc[PROSEG], but, SYSOSEG, BLKSIZ/2);
ip[XBFLGS] = XBFWRIT; /' mark as WRITE '/
k = BLKSIZ; /' return value '/
}

else r fetch physical block for reading or updating '/
{
if(devio (dev, ROFN, blk, buf, sysproc) = = ERROR)

{
buffree(bu0;
k = 0;
}

else {
ip[XBFLGS] = XBFREAO;
k = cbufdevio(dev, rwfn, blk, offset,

nbytes, addr, proc);

}
return k;

}

r
If a device block is in the buffer pool, return
the address of the buffer, else O.
'/
findblk(blk, dev)
int blk, dev;

register int 'ip;
int k;
ip = bufpool;
for(k = 0; k < NBUF; k+ +)

{
if(ip[XBFLGS]&(XBFREAO I XBFWRIT)) /' a device-block image '/

if(ip[XBBLKj = = blk) /' do more rare test first '/
if(ip[XBOEVj = = dev)

return ip; /' a hit '/
ip = ip + XBUFSIZ;
}

return 0 r a miss '/

r
Flush all pending writes in the buffer pool
and convert write status to read.
Return the number of buffers so changed.
Writing of buffers is performed in order to
minimize head movement across the disk.
Sectors on the same track will also be written
in order.
The order is from highest device 10 to lowest
and lowest block number to highest.
"/

bufstlush( )
{

int 'ip, nwrt;
nwrt = 0; r counter of buffers flushed '/
while(ip = buf_w_next()) r find next in order '/

{
devio(ip[XBOEV), WTFN, ip[XBBLK], ip + XBUF, sysproc);
ip[XBFLGS] = (ip[XBFLGS) & (-XBFWRIT)) I XBFREAO;
nwrt+ +,

(continued)
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XBFREO parameter of the directory
block falls below 128, that block copy
will be displaced in favor of block
copies that have been accessed only
once (XBFREO = 128) This will not
occur until XBFREO of the directory
block has been halved 5 times, which
happens after 80 (5 *16) file blocks
have been read. This is a distinct im
provement over simpler techniques
where the copy of the directory block
would be lost after only \8 blocks (9K
byte cache) had been read. If another
file is opened before the copy of the
directory block has been displaced,
then the directory block's XBFREO
parameter will be refreshed. Alter
natively, if some file blocks see a lot
of accesses (e.g., parts of an editing
program's temporary file), then the
cache will try to hold onto the copies
of these blocks and it will displace the
directory block copy.

If. in other applications, the size of
the cache is increased, then the cache
should respond more slowly to
changes in demand and the decay
should be decreased. One way to
achieve this is to halve the XBFREO
parameters jess often (e.g" every 32
or 64 accesses).

Another aspect of this caching sys
tem that leads to a dramatic speed
improvement is the way altered block
copies are written to disk. Many pro
grams are concerned with the reading
of one file and the writing of another
The ideal method to maximize speed
is to have programs read and write in
large chunks. In any multiprocessing
system, this solution is inefficient as
all such programs would have large
1/0 buffers built in and would require
more memory to operate. It is more
memory-efficient to centralize the buf
fering in the operating-system cache.
(This has the added benefit that all
processes "see" the same disk image:
this would not be true if each process
had a separate buffer.) In the caching
system described in this article,
writing or "flushing" occurs when a
buffer is requested and the number
of altered buffers is found to exceed
a predetermined threshold. (It is also
good practice to flush the cache

(continued)
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)
return nwrt; j' number of buffers written' j

)
ip = ip + XBUFSIZ;
)

return rval; r zero or ptr to next block/dev buffer • j

j'

Scan the buffer pool for buffers marked as WRITE
and return the address of the one with greatest device 10
and lowest block number. If none found, return 0
• j

buf_w_next( )
{

register int 'ip, k;
int • devmax, blkmin, rval;
devmax = 0; j' a small, impossible, 10 number 'j

blkmin = 32767; j' the biggest block number' j

rval ,,;, 0; j' default return value' j

ip = bufpool;
for(k = 0; k < NBUF; k+ +)

{
if(ip[XBFLGS] & XBFWRIT) j' a WRITE buffer? 'j

{
if(devmax < ip[XBOEVJ) j' larger device 10? • j

{
devmax = ip[XBOEV];
blkmin = ip[XBBLK];
rval = ip; r save it • j

)
else j' same device, smaller block number? • j

if(devmax = ip[XBOEVJ)
if(blkmin > ip[XBBLKJ)

{
blkmin = ip[XBBLK];
rval = ip;
)

formed the write request The disk
driver function devio goes to ex
tremes in the correction of write
errors but for other applications this
may not be possible, and thus only
block-read caching would be appro
priate.

The listing should be largely self
explanatory except for three external
functions. One is movsb: this is a call
to a machine-language function that
transfers a number of bytes from one
address and segment (8088/86) to an
other address and segment A second
function is devio; it transfers a block
to/from a floppy-disk device from/to
a given address and segment The
passed-process descriptor is used to
determine the transfer segment as for
the movsb function. All of the pro
cess/segment parameters and even
the movsb function could be elimi
nated when using these routines in
many applications. A third function is
stop: an error message is passed to
it and it prints this message before
halting

CONCWSION
This caching algorithm has proven
successful on a small multiprocessing
operating system. It can be applied
when caching is desirable and mem
ory space is at a minimum. such as
intelligent line buffering within editors
and record buffering in database
managers.

The routines help to illustrate a
general point that has been made by
many authors: The use of a high-level
language enables the easy develop
ment of fast algorithms. often produc
ing an end product that has equal. if
not better. performance than routines
written in assembly language.

The full source code of the Tonto
operating system (over lOOK bytes)
and various utilities (over 200K bytes)
including file-system checker and file
system debugger are available in
bootable IBM Personal Computer (PC)
or Sanyo MBC 55X form (three
double-sided double-density floppy
disks) for 560. For further informa
tion, write to Brian McKeon. 1-18
Manion Ave. Rose Bay. Sydney.
Australia. _

large chunks from some files and
writing large chunks to others, the
idealized arrangement mentioned
earlier.

There is a penalty when writing in
this manner: Disk-write errors can oc
cur long after a program has per-

j' a cache buffer • j

xbflgs; j' buffer flags • j

xbdev; j' device block of which the buffer is a copy • j

xblk;
xbfreq; j' parameter for frequency of use algorithm' j

xbage; j' parameter for LRU algorithm 'j

buf[BLKSIZ]; j' buffer proper' j

bufpool[NBUF]; j' the cache of 'NBUF' buffers' j

struct xbuf
{
int
int
int
int
int
char
)

Figure I: Structure of the cache area.

periodically) The cache is scanned
and all altered buffers are written in
order from lowest block number to
highest This minimizes head move
ment of the disk drive-a slow opera
tion. To the disk drive it appears as
if the operating system is reading
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BY A. G. W. CAMERON

ASTROPHYSICAL
NUMBER
CRUNCHING

My experiences with
a progression of
"personal" computers
across the years

I
have used personal computers
to do number crunching for my
work in theoretical astrophysics
for rather a long time. It is only

in recent years that I have used the
term "personal computers" to de
scribe the machines I used, put they
had many of the attributes of per
sonal computers. The principal dif
ference was that the earlier machines
were not dedicated to only one user.
However, in general. only one or two
people could use one of these ma
chines at anyone time.

THE FIFTIES
In the early days of computing you
didn't have the option of using a com
puter like today's mainframes because
such machines did not exist. In the
middle and late 1950s, I was working
at the Canadian Atomic Energy Proj
ect at Chalk River. Ontario. We started
using the IBM 602A accounting
machines for calculations. These were
mechanical devices with relays.
counters. and registers: they used a
plugboard in which you inserted wires
to direct the operations to be per-

ILLUSTRATED BY lAMES ENDICOTT

•

formed on the cards passing through
the machine-at a rate of about six
cards per minute. One of my col
leagues converted these machines in
to card-programmed calculators by
placing germanium diodes in the
wires. The machines then read their
instructions from the cards them
selves. I would do calculations with
several trays of cards. Apart from very
limited storage space, the principal
difficulty was the lack of any IF ..
THEN ... ELSE capability.

evertheless, we did useful work. I
remember exploring the properties of
helium thermonuclear reactions at
that time. At a somewhat advanced
stage in the evolution of a star. the
helium in the interior burns into car
bon, oxygen. and small amounts of

neon. This gives three simple but non
linear differential equations to be in
tegrated simultaneously I did these
on the computer for a variety of cases
that spanned the range of uncertain
ties in the parameters' values.

In 1958 we got a Datatron 205, one
of the new "small" computers that
came out at that time: it was similar
to, but better than. the IBM 650.
which was then popular. The Datatron
205 was an electronic-tube machine

(continued)

A G W. Cameron (Harvard College Obser
vatory, 60 Garden St .. Cambridge. MA
02138) is a professor of astronomy at
Harvard University and a member of the
Harvard-Smithsonian Center for Astrophysics
He received his PhD. from the University of
Saskatchewan in Canada.
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For the first year we
had the Datatron
205, not very many
people knew what to
do with the computer.

with 4000 words of storage on a
rotating mechanical drum: its speed
was similar to that of a modern micro
computer using interpreted BASIC.
You programmed it in machine code.
which wa::;n't too bad because every
thing was in decimal. It was a one
user-at-a-time machine. and you
debugged your programs at the con
sole. using absolute addresses. It was
su\:)stantially interactive. since you
could pause it at any time to examine
the contents of any address locations
and output that information on an at
tached printer

For the first year we had it. not very
many people knew what to do with
the computer. so I had it to myself
many nights and most weekends I
would come in to check on things on
Saturday and Sunday. and if the
machine was down I could generally
get it back up with a kick or by swap
ping out an electronic-tube module
that showed an invalid combination of
lights. In 1959 I went away for a year.
and when I came back everything had
changed People then knew what to
do with computers. and it was very
hard to get substantial access time.

The first year we had the Datatron
205 was incredibly productive for me
scientifically I explored the stages of
nuclear burning beyond the helium
stage (carbon. oxygen. neon. mag
nesium. and silicon burning) in the in
terior of a massive star This involved
the simultaneous integration of
substantial numbers of differential
equations for large numbers of
nuclear species. as the temperature in
the stellar interior rose and new
sources of thermonuclear reactions
became active. By numerical integra-

142 BY T E • SEPTEMBER 1985

NUMBER CRUNCHING

tion I evaluated the rates of those
nuclear reactions that take place
under condition::; of very high density
rather than high temperature-pycno
nuclear reactions.

I also began experimenting with
models of neutron stars: this involved
integrating two simultaneous differen
tial equations of stellar structure with
an auxiliary equation for the relation
between pressure and density-the
equation of state. This work thor
oughly convinced me of the advan
tages of an interactive computing en
vironment where you can see what's
going on as your calculation pro
gresses.

THE SIXTIES
During the next period of my life I did
relatively little computing. and none
of it "personal." This was the era of
the mainframe with its accompanying
crew of "high priests" I was at the
NASA Goddard Institute for Space
Studies in ew York. At first we had
an IBM 7094. and later an IBM 360/
95 All our computing was batch pro
cessing using FORTRAN. I found this
environment so "unfriendly'~a term
not used at the time-that I preferred
to accomplish my projects through
the students and postdoctoral re
search associates who were working
with me.

THE EARLY SEVENTIES
In 1973 I came to Harvard University
The Center for Astrophysics was be
ing established at this time to coor
dinate the research activities of the
Harvard College Observatory and the
Smithsonian Astrophysical Obser
vatory. Our computing was still in
batr:h mode on a CDC (Control Data
Corporation) 6400 mainframe. which
was located about a mile away from
us. But the era of the small computer
was at hand. I obtained a Hewlett
Packard 9830 programmable desktop
calculator with an attached 5-mega
byte hard disk. I have often wondered
why histories of personal computing
ignore this machine and others like it.
It used interpreted BASIC in ROM
(read-only memory) and had 16K
bytes of available user memory

Shades of the old Datatron 205-but
better-and all to myself l It was quite
a while before the better-known
hobby machines. starting with the
Altair. could match the capabilities of
the HP 9830.

By this time. using computers in
theoretical astrophysics was common
place My interests had shifted into in
vestigations about the origin of the
solar system. This is a complicated
interdisciplinary subject dealing with
a complex physical and chemical
scenario. and much of the work in it
involves computational simulations of
system structures and their evolution
across time. These systems include
the sun and planetary bodies and the
hypothetical solar nebula from which
we believe they were formed.

The follOWing are among the prob
lems I remember working on with the
HP 9830

• A series of Monte Carlo calculations
of collisions between small solid par
ticles (originally interstellar grains).
The purpose was to see how the par
ticle sizes vary due to coagulation and
disruption during the collisions. This
involves storing the abundance
(amount of material present) ot par
ticles of a given size in bins and mov
ing those abundances between the
bins as particles grow or are
shattered.
• Calculations of the periods of radial
and nonradial oscillations of hot-white
dwarf stars. For a star of given mass
and for a given class of oscillations.
the frequency of oscillation must be
varied in small steps so that you can
determine when the center and sur
face boundary conditions of the
oscillations are satisfied. For the
nonradial oscillations this involves the
simultaneous solution of five differen
tial equations.
• The structure and evolution of the
primitive solar nebula. In this problem
you must determine the structure in
the radial direction (along the radius)
and. for each of a series of radial
steps. in the vertical direction. Mass.
angular momentum. and energy are
transported in the radial direction as

(continued)



P5Cc~P~tk... PS Turbo 640
For those of you that mistook me for Bill
Gates from Microsoft, let me clarify things
I'm Dave Carlin of PS Computers in Palm
Springs, California The differences are
pretty basic. Bill reads the Wall Street Jour·
nal, wears glasses and writes great soft·
ware. I read USA Today, wear soft con
tacts and build great hardware.

Now that you know who I am, or at least
who I am not, let's get to the point.

Problem. Since I got into computers two
years ago they have been a constant
source of fascination and frustration.

FasCination due to the immense power
and control that the personal computer
has allowed me over my daity business
activities; frustration due to the hundreds
of hours I've spent making hardware and
software cooperate with one another

No doubt about It, once you get all the
pieces put together correctly you have at
your command an incredible tool. There is
absolutely no limit to the number and type
of tasks that you can accomplish with
greater speed, better accuracy and
stronger impact; all with far less effort. The
trade off however has been the time, ener
gy and uncertainty involved in finding the
best buy on the right equipment, then get
ting all the parts to function as one.

Because I have personally gone through
hours of long distance phone calls to hard
ware manufacturers and waited days for
call backs that never happened. Because
I have found myself so many times in front
of a screen filled With meaningless greek
characters at 2 AM unable to get the com
puter to print a simple business letter. Be
cause I would not wish thiS type of agony
on anyone. This is why I have put together
the PS Turbo 640.

Solution. What happened was. .a few
months ago I discovered a source of com
puter mother boards that run IBM type
software faster than the IBM PC. They're a
genuine product of Taiwan and they are
beautiful. I bought cases, keyboards,
cables and disk drives; built the Turbo 640
and put it to work. Right now I have three
PS Turbo 640s linked as a network running
Dbase III and Lotus day In and day out In
my business. The PS Turbo 640 works, It
works well and it works faster than the IBM
PC

An oral surgeon friend saw my network
and asked me to bUild one up for him. One
of the Turbo 640's on the network is in his
operatory. It runs a program I wrote in Tur
bo Pascal for his anesthesia records - not a
single glit<;h. (The 640 seems totally im
mune to the effects of Nitrous Oxide.)

More than compatible. Though I have a
private pilot's license and quite a few
hours flying high performance aircraft. I've
never taken the time to learn to use the
Flight Simulator program from Microsoft.
Some of my friends have and it runs
beautifully on the 640.

The phrase "tBM compatibility" is an under
statement with my computers; the PS Tur
bo 640 is just flat out a better machine.

Peter Norton publishes a program that
rates computers as to speed and com
patibility with the IBM PC. In the normal
mode of operation the PS Turbo 640 rates
a 1.0 which indicates a 1 to 1 equivalency.
In the high speed mode (selected with two
keystrokes, no switches or rebooting) the
640 scores a 1.4; that's 40% faster than an
IBM PC.

The specs. 640 K of memory (the max
imum contiguous memory that the PC can
address - and they're all 150 nanosecond
chips). A keyboard that IS very similar to
the Key Tronic KB5151 (yes all the horror
stories about the keyboards that come
stock with IBM PCs are true). Two serial
ports, a parallel printer port and a game
port (you can't beat that). Ballery powered
clock (keeps Irack of the lime and date
while the computer is off). A video card
that gives you crisp monochrome text and
also displays color/graphic software on a
monochrome monitor as sixteen shades of
grey (amber). An amber monitor (very
chiC). Two 360 K disk drives (AKA Half
Height DSDD) Two front panel LEDs (one
to indicate that you left the computer on
from the night before [it's ok, that doesn't
hurt it1and the other to tell you if the proc
essor is in the high speed mode or Just
going IBM speed). Eight expansion slots
(two are used by the multifunction card
and monitor card, four full sized and two
short slots are available) Five available
ROM sockets and two buss connection
points (load programs stored on your own
ROMs). 135 wall power supply (ready for
upgrading to a hard disk). User's book and
complete technical information (the user's
part is easy - the tech part is very techni
cal).

A computer without software is basically a
solid state boat anchor and a rather poor
one at that. When you buy the Turbo 640 I
want you to be abte to start using it the
moment you take it out of the box.

All this and software too. First there's
PC DOS 2.10 DOS is the program that
brings the computer to life. Typically some
version of it is run on all IBM PCs prior to
running application programs. "And it
came to pass that this was called booting
the computer". I'm not crazy about the
term, but everyone does it. The full DOS
manual is included.

There is complete software for the multi
function card that allows you to partition
the 640's memory into RAM disks and a
printer buffer.

Perhaps you've heard about Sidekick from
Philippe Kahn at Borland. InfoWorld voted
It the Software Product of the Year. Well it's
good code but I'm not including it with the
Turbo 640. What I am including is a prod
uct that I like beller, has essentially the
same functions but In my opinion is easier
to use - PopUps from Bellsoft. Regardless
of how deep into your spreadsheet, data
base or master's thesis (revisions) you
might be, two key strokes will put a note
pad, calculator or any of 5 other utilities on
your screen. Make notes, perform calcula
tions, set an alarm, check your calendar or
perform DOS functions. When you're
finished just hit the escape key; the Pop
Ups disappear from the screen and you're
back into your program. This is the PopUp
Deskset from Bellsoft, it's potent software
and it's part of the PS Turbo 640 system.

Don't wait. If you're ready for this kind of
computing then the PS Turbo 640 is the
machine you need. Call me with your
American Express Card account number
or mail me a cashier's check. I will per
sonally see to if that a Turbo 640 is shipped
to you via UPS the next business day.
Open the box, plug the monitor and the
keyboard into the computer fhen plug the
computer into the wall socket. Turn the
computer and monitor on, stick in any soft
ware designed to run on the IBM PC and
go to work. No chips to put in backwards,
no little multicolored wires to push onto the
wrong connector and no switches to set.

Money back. If the PS Turbo 640
doesn't perform like I've said then return it
to me. Just put one copy of your inVOice In
the box and send it back. I will make sure
that credit IS issued on your credit card or a
cashier's check is mailed out to you, the
same business day that we receive the
unit.

I've told you quite a bit about what you get
when you buy the Turbo 640; now let me
tell about something you won't get. You
won't get put on hold if you have occasion
to call the technical support division num
ber. That's because there isn't a technical
support number. Once the machine is on it
looks like, acts like and runs like a properly
configured IBM PC, just a little faster.

This is the part where I have to get a lillie
tough. I've sold you what I feel is the Ideal
configuration of an IBM type PC. You have
gotten the absolute best buy for your
money on earth. I can not however, learn
how to use it for you. Follow the directions
in the book, remember that no maller how
much you pay for your software it's prob
ably not perfect, and most of all don't give
up - whatever time it fakes to get proficient
af your particular software application will
ultimately be all worthwhile.

If you have questions concerning opera
tion (that aren't answered by the manual),
you have three options:

One, write me a card or letter. All corres
pondence is answered the same day as
received via MCI Mall. Two, sign onto the
PS Computer 24 hour bulletin board, post
your message and then sign on later for
the answer. (admittedly hard to do If you
didn't decide to get a modem or the com
puter I sold you broke [see option one]) Or
three, find out where I live (probably the
least convenient for both of us).

Warranty. The warranly on fhe Turbo
640 is simple. If anything goes wrong in the
first six months, send it back. The unit will
be repaired and shipped back to you two
days after we receive it. After six months?
Same thing, small charge.

Placing your order. The 800 number
puts you In touch with an operator here at
PS Computers whose function is to take
the necessary information, quickly and
accurately, period. I've given you the high
lights of the system in this ad. If you need to
know more about specific features drop
mea line. Sure it seems like it might be a bit
more trouble than calling; but you won't be
reaching a busy signal and your answer
will be in writing.

You have my word that the PS Turbo 640
has been accurately represented on this
page and is in fact the absolute best buy
for your dolfars. If for any reason you don't
like the 640 then you also have my word
that upon our receiVing the system, those
dollars will be returned to you, Im
mediately.

Safe bet. If you want to know for sure if
the 640 is the computer for you, buy It The
local book is 100 to one that after you use
the PS Turbo 640, you'll never part With It

PS Turbo 640 System
$1,700

PS Turbo 640 System
with 10 Meg Internal Hard Disk

$2,200

~~c~~;~Jr~r~l~ntOl~'l~~tl~~~~~~~~ ~ot;~~~a~~g~
menl CorpOfahon Dbase 111 IS a trademark 01 Ashton·Tale
Turbo Pascal and Sidekick are trademarks of Borland Inler.
nahonal The PopUp series of software are lrademarks 01
Bellsoft. Key TronlC Corporation IS the manufacturer 01 the KB
5151 keyboard, our keyboald IS Similar but IS manufactured
abroad IBM IS a trademark 01 a company called International
BUSlllesS MachInes InloWorld. The Wall Stleet Journal and
USA Today are natIOnally dIstrIbuted pubhcatlOns

National Order Line
800-654-7650

California Order Line
800-231-8701

PS Computers
200 W San Raf el Road
Palm Springs. CA 92262

Canada & Export Line
619-325-4856

Modem Line 300/1200
619-323-4962
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problem stopped. either by a delib
erate action or by a power failure or
whatever. it was a simple matter to
restart it from the last disk-storage
event. In fact. a problem's initial con
ditions were usually stored in an ap
propriate disk file where the main pro
gram could read them as it began

THE LATE SEVENTIES
Nevertheless. the third problem ran
along interminably: we needed a
much faster machine-a minicom
puter. In 1976 we upgraded to a Data
General Nova 3/0 computer. In its
final configuration the Nova 3/0 had
256K bytes of memory and ran a
decent version of a FORTRAN com
piler. It supported up to two users.
each using one "ground" (foreground
or background) After excluding the
operating system. each user had an
average of IIOK bytes of RAM
(random-access read/write memory)
using memory-mapping techniques.
This was not quite as "personal" as
some of the other machines I used.

Later we added a Data General
Nova 4/X computer. Dual ports con
nected both of these computers to
two hard disks. By this time. the
Center for Astrophysics was running
a Digital Equipment Corporation
VAX-I 11780. Our benchmarks showed
the Nova 3/0 to run a number
crunching problem typically at 25 per
cent of VAX speed and the ova 4/X
at 45 percent. each running with on
ly one ground When both grounds
were active. a given ground ran more
slowly, but the total throughput was
about 50 percent higher.

Our work was supported by govern
ment grants. On a given grant the best
you could expect to have approved
was a few thousand dollars-at the
most about SIO,OOO-for computing
time to be purchased from the cen
tral university computer. I have always
felt that I can get much more com
puting per dollar by using small
machines like personal computers:
therefore, if I have to put up with cer
tain inconveniences in order to do so.
I will. For example, note from the
speeds outlined above that if all four

(continued)

The last problem took more than
half a year to run. I developed a
technique for starting and stopping a
problem The HP 9830 had an at
tached thermal printer. so that I could
get a printout of the run status at
various intervals: the current values of
all the variables were stored to disk
at frequent intervals also Thus. if a

Sweet deals on memory and
logic programmers

Stand-alone, intelligent RS-232 units
compatible with most computers or
terminals; minimal or no interfacing
PROMPRO-8'M... Programs virtually all
+ 5V EPROMs, single-chip micros, and
emulates EPROMs. ONLY $689.00 (128K
RAM version)
GANGPRO-8™ ... Programs 8 EE/EPROMs
at once (supports most EPROMs.) ONLY
$995.00
UV ERASERS ... Start at $49.95, and $97.50
for timer versions. Production model $149.95
AND MORE! ... Call for more info on
PALPRO, SHOOTER, PP7, XP, and required
options. Detailed literature and spec sheets
available. IBM PC, Apple and other popular
pes support. PAL is a registered trademark or MMI.

lOLL-FREE 1-800-EEI-PROM
It's only Logical.

LOGICAL DEVICES, INC.
1321 NW 65th Place· Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383142

a result of friction due to turbulent
viscosity in the nebula. and. depen
ding on the rates of these transport
phenomena. energy dissipation oc
curs in which the energy deposited
must be transported to the surfaces
of the nebula and radiated away there
We ran a half-dozen cases with dif
ferent input parameter values
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BUT THEY STILL
WON'T TALK!

OUR CUSTOMERS
HAVE COME FORTH...

grounds are used very efficiently. we
can get a throughput comparable to
that of our central VAX The com
puting budget for our central com
puting facility a few years ago. when
these comparisons were made. was
about 5600.000 per year and often
more. This was financed by user
charges. Thus. we could claim that we

Software developers throughout
the world have discovered FORTH.
and are happy they did. Unfortunately.
they're not spreading the word. Fortu
nately. we know why they won't talk.
polyFORTH® from FORTH. Inc. has
become their competitive edge-their
secret weapon.

polyFORTH is more than a pro·
gramming language. It is a fully inte
grated software environment that
supports multi-tasking and multiple
users for real-time applications. The
system maximizes the programmer's
efficiency and uses available hardware
in the most effective way. The results
are shortened program development
times. and in turn. achievable product
development deadlines.

polyFORTH products are available
as high-performance native systems
for the IBM-PC.-XT and AT: the Intel
8086/8088 SBe's: the DEC PDP-II and
LSI-II: the Motorola 6809 EXORset and
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had the potential of doing the equiv
alent of 5600.000 worth of computing
per year. In fact. we were rarely that
efficient. It is probably closer to the
truth to say that we got about
5200.000 to 5300.000 worth of com
puting per year at a real cost equal
to a tiny fraction of this. (Many other
installations hav operated their

68000: and the RCA 1802 and 1805.
Availability also includes OS-resident
systems like MS-DOS. RSX VMS.
CP M-80. and CP M-86.

Our customers make polyFORTH
the "language of choice" for such
diverse real-time uses as process con·
trol. robotics. manufacturing control.
image processing. data acquisition and
analysis. plus scientific and medical
instrumentation.

Discover polyFORTH and its
unique approach to real-time appli
cations. Let yourself in on the big
secrel. The secret that will help you
maintain that competitive edge. Your
secret has come ... FORTH. It's
polyFORTH from FORTH. In:+.I
FORTH, Inc. -l~ .-
2:109 Pacific Coast Highway II
Hermosa Beach. California 90254
(21:l) 3n-849:1 • TELEX (RCA)275J82
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VAXes at much lower costs. Often
they do not include depreciation of
the original purchase in the running
charges and use few if any hired
operations personnel.)

The ovas were 16-bit machines.
and the techniques of using memory
mapping were anything but trans
parent to the user. Fortunately. the
operating system was not included in
user address space. but code and
data did have to fit into 64 K bytes
There were various ways of doing this
for a large program. You could divide
the code into overlays and explicitly
load each overlay segment as
needed: often the overlay scheme
became very complicated You could
keep the data in extended. or virtual.
memory and access it by moving a
window around via calls to special
FORTRAN subroutines and functions.
You could write (or read) the entire
virtual memory to (or from) disk. We
quickly learned the value of making
programs restartable in case some
one or something crashed the system.

Despite these inconveniences. we
did a lot of sophisticated program
ming. The following are some of the
major programs we ran on the Novas:

• eutron-capture nucleosynthesis on
a rapid time scale We investigated
whether this process. which takes
place somewhere in stellar systems.
could be taking place through the
production of neutrons by helium
thermonuclear reactions. either in the
helium zones of supernova explo
sions or deep in the helium cores of
stars in an advanced stage of evolu
tion. Our conclusion was that it was
not. We needed to solve a very large
number of differential equations si
multaneously. since nuclear transfor
mations interconnect more than 6000
nuclear species. and we had to evolve
their abundances forward in time.
• Stellar evolution. Here a stellar
model is divided into concentric
spherical zones. and the four simul
taneous differential equations of
stellar structure are rewritten as dif
ference equations applied to the zone
boundaries. In effect. this produces

(continued)
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Corporate Information Sharing. "'s been described
as the key to Increasing a company's productivity. "'s
also why large networks of PC's are becoming more
and more common In the workplace...ln spite of the
fact that they're costly, difficult to Install, and Incompat
Ible with much existing software.

Finally, there's a solution to this corporate dilemma.
Its name Is LANLlnk!M

A SOftwa....Drlven LAN That U...Standard,
RS-232 Ports. A major breakthrough In local area net
works, LANLink™ uses your computers' existing serial ports
andrunsunderPC-DO~

Because all of the Intelligence the network requires Is
on the seNer and satellite diskettes, expensive network
Interface boards aren't required.

A Powerful Network That's eost-consclouL If
you've been pricing board-drlven LAN's, you already
know that they can cost owr $1,000 per workstation.

LANLlnk™ is different.
Boasting a data transfer rate In excess of 100,000 Bps,

LANllnk™ Is compatible with a wide range of programs.
And because special boards aren't required, Installa
tion costs are one-third that of a traditional network.

A Network DesIgned the way ..........Works. With
LANLlnk~ you're able to customize your network along
departmental lines using a data-sharing hierarchy and
password-protected access.

Get started With LANLlnk- TODAY. Coli The Software
Link TODAY for complete details and the authorized
dealer nearest you. The LANLlnk™ Starter Kit, priced at
$495, comes complete with network software for both a
seNer and a satellite computer. For a limited time, 50
feet of R5-232 cable will be Included free of charge.

LANllnk™ Is Immediately avallqble and comes with
a money-back guarantee. VISA, C. AMEX accepted.

OOTHE SOFTWA E LINK, INC.
Developers of MultlLlnkTil and MultlLlnk AdvancedTil

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK

CALL: 4041998-0700
Dealer InqulriealnYlted

THE SOF'TWIUE1JNl(.1NCJCANAI».
400 Esna Park Orille, Suite 18, Toronto (Markham), Ont. l3R 3K2 CALL: 416/477-5480

MultiLlnk, MultiLink AdY8nced & LANLink are tracIlIIMrkll 01
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four such equations per zone: we
could handle up to 200 zones. We ob
tained a satisfactory solution for a
stellar model by iterating changes in
the conditions at the zone boundaries
and computing additional models as
the star evolved in time. If we had
used realistic input for the physical
quantities in this problem. the time re
quired to compute. for example. the
equation of state or the radiative
opacity literally millions of times
would have been too demanding. So
we put these quantities into two
tables on disk. each some 5 mega
bytes long. and read the records into
windows in memory so we could in
terpolate it. We also ran a similar kind
of program to study the evolution of
giant gaseous planets.
• Astrophysical hydrodynamics The
stellar-evolution program just de
scribed is an example of hydrostatics:
when velocities and accelerations in
the system become important. then
we have hydrodynamics The hydro
dynamics of a spherically symmetric
case are similar to those of stellar
evolution. except that the differential
equations have more terms (We have
studied stellar oscillations this way.)
However. we have run problems in
cylindrical geometry that are some
what more demanding In such a
problem conditions along the cylin
drical axis differ from those perpen
dicular to that axis. so that you must
set up a mesh of points representing
a grid laid out along the axis and rep
resenting concentric circles in planes
perpendicular to that axis. In a typical
case we used a mesh of 32 by 64-a
total of 2048 mesh points. Again. you
must solve differential equations at
each of the mesh points. We typically
used this code to study the flow of
gas past a star. as when a supernova
goes off in a binary system or a star
is immersed in a dense gas cloud in
a galactic center. We have also used
a different kind of hydrodynamic rep
resentation more suited to intrinsical
ly three-dimensional motions. Here
the available space is divided into
cells. and the motions of test particles
are followed through these cells
(hence. this method is called the
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"particle-in-cell" method)
• Structure and evolution of the primi
tive solar nebula. This is essentially
the same problem I described earlier.
but with the Data General Novas we
could do it with improved physics and
in much greater detail.

THE EARLY EIGHTIES
With programs like these running. fre
quently for weeks on end. and with
demands on the Novas for word pro
cessing. graphics. and other program
development. it had become difficult
to get computing time by 1982. At
that time Data General modified the
operating system for the Novas to
allow RAM to be expanded to 512K
bytes Although we would clearly have
benefited by adding the extra mem
ory. I decided not to That marked the
beginning of our transition to micro
computers. The memory addition for
the Nova 3/D would have cost $3000.
and for the Nova 4/X. $5000 But
256K bytes of microcomputer mem
ory cost only a small fraction of those
amounts at that time. (Today it would
cost less than $100) For a price com
parable to either of these memory
additions. I could buy an entire micro
computer. So I started in that direc
tion. first with Otrona Attaches run
ning CP/M.

We did not intend to use the micro
computers for serious number
crunching at that time. but rather to
off-load non-number-crunching tasks
from the Novas. Foremost among
these tasks was word processing: it
was surprising how much time the
preparation of scientific papers was
taking on the ovas. The benefits of
the off-loading were immediate. It
became possible to run one or both
of the Novas with a single ground
most of the time: thus. we received
nearly the same benefit that we would
have gotten from the memory expan
sion The ovas had essentially
become personal computers And we
could use Microsoft CP/M FORTRAN
to do small problems or program
development. tasks where speed of
execution was not significant. on the
Otronas.

The introduction of the IBM PC

did not affect us at first. But later. with
the availability of the Intel 8087 chip
and the introduction of Microsoft
FORTRAN-77 for MS-DOS. which gen
erated in-line code for the chip. it
became very advantageous to move
to MS-DOS machines. We upgraded
our Otronas to their dual-processor
configurations and added some hard
disks. Our benchmarks showed the
IBM PC with an 8087 chip to run at
10 percent of the speed of the VAX.
and the Otronas with their 8086/8087
combinations to run at 12 or 13 per
cent. (Due to the lack of 8-MHz 8087s.
we had to install 5-MHz chips in the
Otronasj The Otronas had a limit of
256K bytes. but with IBM PCs we
could go to 640K bytes The speeds
were significantly less than we got
with the Novas. but it became very
economically attractive to switch our
number crunching to IBM PCs or
compatibles The price is right: Today
it is possible to get IBM PC XT
equivalents in the range of $2000 to
53000. including 640K bytes of RAM
and the 8087 chip

Due to the Novas' memory limita
tions. any problem that we could do
with them. we can now do with XT
equivalents. We can trade memory for
speed in some instances: we are
unlikely to need overlays unless our
problems become much larger than
they have so far: and accessing large
amounts of memory in arrays is
essentially now transparent to the
user. We can also add additional RAM
to be used as disk equivalents. thus
speeding up access to large stored
tables and cutting down on the wait
ing time for FORTRAN compilations.

Even the speed deficiency will dis
appear with time. I was looking for
ward with keen anticipation to the
arrival of the IBM AT with the 80286
and 80287 chips. expecting that the
performance for number-crunching
problems would rise to 25 percent or
more of that of a VAX. Alas' That
proved not to be true; benchmark
tests have shown that the AT runs at
the same speed as the XT for prob
lems that spend most of their time in
the 8087 or 80287.

(continued)



YesI I want to make the right choice in software. Send me more information on: 0 WATFILE 0 WATCOM Software Catalogue

Name: _

Company: _

lItle: _

Address: _

City: ___________State:, Zlp: _

WATCOM PRODUCTS INC.
415 Phillip Street
waterloo, Ontario, Canada
N2L3X2

(519) 886-3700
Telex 06-955458
BYT·4



Therefore. I invested in a Number
Smasher board from Microway for in
stallation in our PC XT equivalent
instead (actually. it is a PC with a third
party hard disk). This board contains
an 8086 and an 8087 running at 9.54
MHz. Benchmarks have shown that
this board operates typically at a fac
tor of 2.2 to 2.8 times as fast as the
IBM Pc. depending on application In
general. in our tests the board ran at
approximately 25 percent of the

NUMBER CRUNCHING

VAX's speed. equivalent to our Nova
3/D in the single-user mode.

TODAY AND TOMORROW
I don't know whether the faster per
formance of the future will come from
chips in the Intel family. retaining PC
compatibility. or from chip families
from other manufacturers. Some peo
ple at the Center for Astrophysics are
enthusiastic at the prospect of the
Motorola 68000 series with either the

Weitek or the Motorola numeric
coprocessors. which are predicted to
outperform the VAX.

We are now using PC XT equivalents
for most of our work. and the Novas
will be shut down soon. I have trans
ferred the more interesting software
to PC floppy disks. and I am bringing
up parts of it on the micros as need
ed for research. All of this should be
very helpful to our scientific
productivity _

A PROTOTYPE FOR YOUR PROTOTYPES

METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR
THE IBM PC. AN OBJECT-ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM.

SmaIUalk·80'" is a trademark of Xerox Corporation. IBM is a registered trademark of
International Business Machines Corporation. MS is a trademark of Microsoft Corporation.

Think about your problem. Browse the Methods
Smalltalk source code. Select some building
blocks like POIFUP menus, windows, text-editors
and dictionaries. Put them together. Try it.
Oops, Methods tells you something is missing.
No problem. Continue thinking, changing and
trying. Now you're prototyping! Try out new
ideas. Redefine your problem. And you don't
have to throw this prototype away. Refine it
until you like the finished product.

Methods by Digitalk A new way to develop
software for the PC. Use it for windowing,
simulation and artificial intelligence applications.
Use it by prototyping.

Methods is Smalltalk-80N language compatible.
It includes its own Smalltalk source code. You
can extend it in Smalltalk and assembly
language.

Methods operates on IBM PCs with 512K bytes
RAM using MS-DOS or PC-DOS. Color and
monochrome monitors are supported. No mouse
is required. A Smalltalk language manual and
an environment guide are included.
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Available from Digitalk for $250. Outside U.S. add $15.00 for
shipping and handling. California residents add 6% sales tax.
Visa and MasterCard accepted. Educational and Dealer
Discounts Available.

DIGITALK, INC.
5200 West Century Boulevard
Los Angeles, California 90045
(213) 645-1 082

Inquiry 114



Meet The Princeton
Graphic Systems Famil}!

The right monitor at the right price. Princeton Graphic Systems offers you a complete family of high
performance personal computer monitors. Monitors that deliver the compatibility, resolution, and reliability
you need for any application and any budget: from word processing to sophisticated business graphics.

HX-9/9(. Nine inch, high
resolution RGB monitor non
interlaced -.28mm dot pitch tube
-9E compatible with IBM Enhanced
Graphics Adapter -Nonglare screen
-Green/amber switch -Apple/IBM
colors - Etched dark glass screen
-$650/$750 (9E)

HX· • 2(. High resolution RGB
monitor 640x350 lines noninterlac
ed - .28 mm dot pitch -Compatible
with IBM Enhanced Graphics
Adapter -Nonglare screen -$785

MAX- • 2. Amber monochrome
-720 x 350 lines -Enhanced to in
terface with IBM color or
monochrome adapter card
-Nonglare screen -Can display 16
shades of amber -$249

SR- • 2P. PGS's top of the line
RGB monitor 640x480 lines

noninterlaced - .26 mm dot
pitch - Analog input allows
for the display of 4,096
possible colors -Compatible
with IBM Professional

Graphics Adapter -Nonglare screen -$999

SR-.2. Super-high resolution RGB
monitor -640 x 400 lines noninterlaced
-.31 mm dot pitch tUbe'- Nonglare screen
, Requires interface card -$799

Princeton Graphic Systems. The only real choice.
For office or home use, Princeton Graphic Systems has a monitor that's right for you. Inquire
at your local computer store about our complete line of high resolution color and monochrome
monitors; monitors that live up to the Princeton Graphic Systems 'tradition of quality, perfor
mance, and value. Princeton Graphic Systems. 601 Ewing Street, Bldg. A, Princeton, N.J.
08540. (609) 683-1660 Telex: 821402PGSPRIN (800) 221·1490. Ext. 304.

Princeton accessory product line.
Undergraduate tilt/swivel monitor base,
ColorView card, Green/Amber switch. RGB-80 card
and Scan Doubler card. P INCETON'·

Inquiry 297

GRAPHIC SYSTEMS
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Two GENERALIZED
FLOATING~POINT

REPRESENTATIONS
Dynamic allocation
of range and
precision fields
in FP numbers

T
wo generalized f1oating
point representations are
described. analyzed. and
compared in this article.

One is a partitioned representation
allowing a trade-off between range
and precision. The other is a variable
base representation that achieves a
larger range but has fixed accuracy.

Floating-point (FP) representations
have not changed much since they
were first introduced in the early
\950s. The common floating-point
representation consists of a fixed
point fraction F that determines the
accuracy (the significant digits) of the
number and an exponent E that
determines the range of the number.
The number is defined as Fx 2E or,
more generally, Fx BE, for some base
B. If the signed exponent £ is e bits
long, it uses an excess BE representa
tion (a format in which the highest bit
designates the sign of the exponent).
This, combined with an S £ F format
(where S is the sign of the floating
point number). makes it possible to

,., _ '._ L ._ •• __ 1 _

sign of the exponent for zero negative
to preserve the compatibility with in
teger format. These two features are
useful and should, in my opinion, be
preserved in any modification or gen
eralization of floating-point represen
tations.

In the past. alternative floating-point
representations were not practical
because of the complex hardware
necessary. Today, however. it is not
only possible but practical to design
and build a support device to handle
floating-point numbers in formats
other than S £ F. Such a device should
be able to

• Accept two floating-point numbers,
compare them, or perform any of the
four arithmetic operations on them
• Accept one floating-point number
and normalize it (set £ to the value
that accommodates the maximum
number of significant figures for F),
convert it to integer, or test it for over
flow/underflow (if those values exist in
the representation used)
• Accept an integer and convert it to
a normalized floating-point number

Another way of implementing the
design I will propose here is by micro
programming it. Microprogramming is
being used more and more, even on
large. fast machines.

PARTITIONED FLOATING-POINT
REPRESENTATION
Morris has suggested a three-field
&1 ............. : ......................... : ..... t- {:..-.lo"r"V"\ ...... r c.~ L':,..... n,h: ....... h

the rest of the number into an e-bit
signed exponent and an f-bit signed
fraction. This format is flexible, achiev
ing a trade-off between range (the
range of values of 2E

) and accuracy
(which is determined by the length f
of the fraction). However. it has the
following drawbacks:

• When C is small (C < 4), the C field
itself uses less than 3 bits. The unused
bits could, in principle. be used to in
crease the effective size of the expo
nent £, thus increasing the range.
• The exponent ranges for different
values of C overlap. Thus the two
numbers 010 011 x,. ,x (C=2, £=3)
and 011 0011 x . .. x (C=3, £=4) have
the same exponent. To achieve a
unique representation (important for
floating-point comparisons). the expo
nent has to be normalized by shifting
it to the left and decreasing C.
• The sign of the entire number is
part of the F field and. therefore, is
not the most significant bit of the
floating-point number. This compli
cates comparisons again since. when
comparing C/ £1 F, and C2£2 F2 , veri
fying that C1 >C2 and £'>£3 does
not guarantee that the first number is
the greater of the two. Every compar
ison must include F, F2 • and a simple
bit-by-bit comparison from left to right
(integer comparison) would not work,
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• A hidden bit is not used.

Thble I: Ranges of floating-point number representations on some computers.

Table 3: Ranges for Morris and for the proposed system with different values of
the G field.

G e E (Morris) E-(2'-2) E+(2' -2)

0 1 -2:1 -2: -1 0:1
1 2 -4:3 -6: -3 2:5
2 3 -8:7 -14: -7 6:13
3 4 -16:15 -30: -15 14:29
4 5 -32:31 -62: -31 30:61
5 6 -64:63 -126 -63 62:125
6 7 -128:127 -254: -127 126:253
7 8 -256:255 -510: -255 254:509

Thble 2: Representations of some floating-point numbers in the proposed system.

S S. G E Value Notes

0 1 000 1 2-'x2' =1 1
0 1 001 00 2-'x2' =2
0 1 001 01 2-'x23=4
0 1 010 000 2-'x2· =32
0 0 000 0 2-'x2-' =0.125 2
0 0 000 1 2-'x2-' =0.25 2

S S. G E Value Notes

0 0 001 00 2-'x2-· 2
0 0 001 01 2-'x2-' 2
1 1 000 0 - 2-'x2° 3
1 1 000 1 -2-1x2' 3
1 0 000 0 - 2-'x2-2 2,3
1 0 000 1 - 2-'x2-' 2,3

Notes:
1. The fraction F in all the examples is all zeros and, therefore, is equal to 0.5
2. Negative exponent
3. Negative fraction

Approximate range
10-38 .• 1038.,
10-38 .• 1038.,
10-'8.3 10""
10-308 10308

10-"·' 10"·'

n
32 or 64
36
32 or 64
60
64

Computer

PDP-11
IBM 7000 series
IBM 360, 370
CDC Cyber
Cray-1

The modification proposed here
eliminates all these drawbacks except
the first one. The proposed format is
sSe G E F. where 5 is the sign of the
fraction, and Se is the exponent sign
(using a sign convention of 0 for
negative and 1 for nonnegative ex
ponents). G is a g-bit field defining the
length e of the exponent as e=G+ I.
E is the two's-complement exponent
field, and the effective value of the ex
ponent is defined as E+(2 e -2) when
Se= 1 (nonnegative exponents), and
E-(2 e -2) when Se=O (negative ex
ponents). F is a two's-complement.
normalized-fraction field. using a hid
den bit. The advantages are

• Since e=G+ I, the effective value of
the exponent is determined by both
G and E.
• This definition removes the overlap
ping in ranges of the exponent for dif
ferent values of G. For example, G= 1
implies e=G+l=2. Thus e is a 2-bit
field ranging in value from -4 to 3.
The effective value of the exponent is
thus E+(2 e -2) = (0:3)+(2 2 -2) = 2:5
for nonnegative exponents and E
(2 e -2) = (-4:1)-(2 2 -2) = -6:-3 for
negative exponents.

These ranges do not overlap with
the ranges for G=O or G=2 (see table
3). In general. a given e results in the
two ranges _(2 e

+1_ 2):_(2 e -I) for
negative exponents and (2 e _2):
(2 e

+
1

_ 3) for nonnegative ones.
• The fraction F is n-e-5 = n-G-6

(continued)
David Salomon is a professor of computer
science at California State University, Long
Beach. He received a Ph.D. in physics from
Hebrew University (Israel). He can be con
tacted at California State University, Depart
ment of Computer Science and Engineering,
Long Beach, CA 90840.
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THE DISTRIBUTION OF LEADING DIGITS

°2~--:-8-----:'16':-------3=':2:---------------:6.L4

NUM BER BASE B

Figure A: The average number of leading zero bits in the fixed-point fraction
assuming (a) uniform distribution of base B digits. and (b) logarithmic
distribution of base B digits

I n base B. a normalized fraction has
a leading digit in the range I to B- I.

One might think that those values
occur with equal probability. However.
it was observed long ago that this is
not the case. In 1881. the American
astronomer Simon Newcomb noticed
that the beginning pages of books of
logarithms were the most worn. He in
terpreted this as an indication that
people were looking up more loga
rithms of numbers starting with I than
any other number. Consequently. he
concluded that numbers starting with
I were used more than other numbers.
Knuth (see reference 3) brings detailed
arguments supporting the claim that
the leading digit of a floating-point
fraction is logarithmically distributed.
The probability of the digit being i is
Pi = 10gB(! + IIi) = log2(1 + 1/i)/log,(B) =

log,(! + 1/i)lb Raimi's article (see refer
ence 4) gives a comprehensive review
of literature on the logarithmic law.

The worst case of normalization is
where the binary representation of the
leading digit has b- 1 leading zeros.
This only occurs when the digit is equal
to I. and the probability of that case
is p, = log,2/b = lIb.

The next worst case. where the lead
ing digit has b- 2 zeros. occurs when
it is equal to 2 or to 3. The probability
for that happening is P,+PJ = Ilog,(3/2)
+ log,(4/3lllb = (Iog,4 - log,2)lb = lib.

In the general case. the leading digit
has k zeros and can have values

O. .. 010. 00 = 2b->-'

O. .010 .. 10 ~
2b->-I + 2

O. .. 011. .11 = 2b->-' + (2 b->-I_I)
2b-> _ I

Defining q = 2b-k-'. the leading digit
takes values q. q+ I. . ... 2q- I.

The probability of such a case is
I 1

Ilog,(1 q) + log, (I + q+T + .. +

1 q+ I
log,( I + -2-)lib = 110g,( - )

q+ I q

+ log,( q+2 ) + .. + log,( -22q I )l/b
q+1 q-

= Ilog,(2q) - 10g,(q)llb = JIb
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The probability does not depend on
k. All probabilities for the location of
the first nonzero bit are thus equal and
have the value lib. The average
number of leading zero bits is there
fore the straight average (b- 1)/2 =

(log2B- 1)/2
It is interesting to note that. assuming

uniform distribution of the leading
digit. the probability of having k
leading zeros in the binary represen
tation of the leading digit depends on
k. There are 2b->-I different numbers of
the form

I b,
O... Olx .. .x
LLJ

each occurring with probability
I I(B - 11 The probability of haVing k
leading zeros is thus 2b->-I/(B-I).

The average number of leading zeros
in the case of uniform distribution is

5/2

Vl
~

iii
0
a:
w
N

u. 3/2
0

a:
w
CD
:l:
::;)

z
w

'"'"a:
w
>
'"

therefore

b-I ~ b-I
E kxp. = E kx2-' =

k=O b-I k=O

2b
-

1
(2 _ ~) = 1 _ 10g,B

b-I 2b
-

1 b-I

Figure A shows the average number of
leading zeros as a function of the base
B for both the uniform and the loga
rithmic distributions.

In the case of the uniform distribu
tion. that average asymptotically ap
proaches I. This means that at most
I bit is "lost" when a floating-point
fraction is normalized. regardless of
the base Bused.

If one believes in logarithmic distribu
tion. however. then the result is that the
average number of bits lost after nor
malization is proportional to b = 10g,B.

UNIFORM DISTRIBUTION
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FLOATING-POINT

ECONOMICAL EXCELLENT
PRICE American-Made QUALITY

BULK
DISKETTES

LIFETIME WARRANTY
55-DO OS-DO

79C 5'/4'QTY.60 8ge
Includes white tyvek sleeves, user 10 labels,
write-protect tabs and reinforced hub ring.
Certified 1000 '0 ERROR-FREE. Tested at
1630'0 of industry standards to surpass the
best the diskette world has to offer.

PRINTER RIBBONS
Epson MX 70/80 $3.55
Epson MX·1 [10 . . $4.90
Ok,data 80.82.83.92.93 $1.46
OklOata 84 53.60

DISK STORAGE
Amaray Media Mate 50 . . 58.75
DIsk MInder 11-75 . . $10.95
MIcro Disk Mlnder-36 .. $7.75

PRICE PROMISE: We w,lI better any lower
delivered prIce on the same products and QuantIties

~~V~rJI~~~~~~O~~I~iJF VISA AND MASTERCARD.

~~OOc;;r ~dO~~~k:i~~5aO~cf;~~~~on~~~~:~rbt~~~
items add $3.00 for disk storage or headcleanlOg kit
or dozen ribbons or C.O.D. orders. P.D. accepted g
from Institutions and schools. Utah reSidents add 3
53/40{0 sales tax. Minimum order $30.00 '2

TOLL FREE OROER LINE: m
1-BOO-233-2477 ~
[1 -BOO-AFFAIRS) ::r

INFORMATION ANO INQUIRIES: ~
1 -B01 -942-671 7

TIMELESS WARRANTY
SS-OO OS-DO

89¢- 5'/4' QTY 60 99¢
BULK -

$1 19 * 5'/,'QTY 20 $1 39*
- BOXED --

$1 99* 96 TPI OTY. 20 $245*
- BOXED -

Col I 5319*or. High DenSity for IBM PC OS·HO

Certified and tested 1000'0 error-free
beyond 75 0 '0 clipping level. Available in
13 useful assorted colors. Includes Tyvek
sleeves, user 10 labels, write! protect tabs
and reinforced hub rings. For every order of
1O-pack boxed diskettes, get one of the best
Plastic Library Case/12. A 54.95
value. FREE!!!

LIFETIME WARRANTY
55-DO OS-DO

S122*~'/4'OTY 2~154**
$189*_ 96 TPI- $239*
$285_ 3·5" MICRO

FOR IBM PC/DS.HD _ $392
* Price After 52.00 Cash Back From 3M
3M Headcleaning Kit $695

3M Data Cart. IOC300XLI $ 1gao
DC600A. . $2210

incrementing C by I cuts the relative
error in half (by decreasing fl while
doubling the range (table 3)

VARIABLE-BASE FLOATING-POINT
REPRESENTATION
The definition of a floating-point value
is Fx8E where the base 8 is usually
2. To explore the possibilities of dif
ferent bases, we can again use a
floating-point format with fields 5, Se,
C, E, F and define the base 8 as
8=20+1 The C field now determines
the base 8 and not the exponent size.
The above definition allows for bases
that are powers of 2, from 2 to 256.
There is litt!e practical need, if any, for
bases such as 8, 32, or 64, and I will
show that such a format is not as flex
ible as the one previously mentioned.

The main advantage of such a de
sign is large range. The largest base
is 8=27+1 = 256, yielding a f1oating
point number in the range of 256-2e

to 2562e
-I, where e is the length of ex

ponent field E.

EFFECT OF BASE SELECTION
ON RANGE AND ACCURACY
In examining the effects of base selec
tion, let us revert to the 5 E F form
of floating-point representation. The
problems associated with other bases
are independent of the floating-point
format. so we will allow ourselves the
luxury of using the simplest represen
tation. Selecting a base greater than
2 affects the floating-point number in
two ways. It increases the range from
22e-1 to 8 2e-1 However, if one wants to
maintain the same range, the expo
nent field can be shortened to e I bits
where 22e-I=82e'-I. Defining b=log28,
this implies 2e-I=(2e'-I)log28=(2e'-I)b
and the reduction in exponent size is
e-e'= log2b bits. This gain of log2b bits
can be added to the fraction to in
crease the accuracy of the floating
point number.

Normalizing a floating-point num
ber with base 8 is done by decre
menting E by ! and shifting F to the
left b posit,ions, repeating until the left
most b bits of the fraction are non
zero. Up to b- I zero bits may thus be
left unused in the fraction and, on the

(continued)

I
"2 2-/x 2exp

Fx2 exp

bits long. Since the fraction is nor
malized and a hidden bit is used, the
effective length of the fraction is
n-C-5 bits. The smallest fraction is
always 0 5 and the largest one is 1
2-[n-0-5). Since the extreme values of
the exponent occur when C=7, the
largest floating-point value possible in
this representation is (!_2-[n-12))x2 509

== 10153.3 and the smallest positive
value is 2- l x2-5IO == 10-15

3.9. The range
of negative values is similar. Thble I
gives the floating-point ranges for
some existing computers.

Floating-point numbers on the
Cray-! computer far exceed the range
that can be achieved in the proposed
representation with g= 3. This sug
gests that large, scientific machines
use a 4-bit C field. For g=4, the max
imum value of C is 15: thus e= 16, the
exponent range is -131070 to
131069, and the floating-point ex
treme values are (I - 2-[n-201) X2131069 ==
1039456 and 2-IX2-131070== 10-39456
• Since both E and Fare two's-com
plement numbers, comparisons can
be done bit by bit from left to right
(integer comparisons) Thble 2 lists
some floating-point values to illustrate
this point

I
Since lx-xl:$; "22-/x2exp

I
"22-/

1
2

The conclusion, therefore, is that

REPRESENTATION ERROR
The maximum error in a floating-point
number is half of the least significant
bit of the fraction or
1- 2-/
2
If the floating-point number x rep
resents the real number x, then the
relative error of the representation is
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average, (b- I )/2 zero bits will be left
unused (see text box on page 164)
This, added to the fact that a hidden
bit can no longer be us d, decreases
tho effectil/P Ipooth of the fractiruLbv

bits to the effective length of the frac
tion Since this quantity is always
negative, accuracy is, in fact. de
creased.
~main advantage of usin a base

floating-point addition (for more infor
mation, see reference 2).

CONCWSIONS
The range and accuracy of floating-

F o R
S 0 R E

E y E s
THOMSON

II

Model eM 3131151. 12·diagonal ..31m01 dot pitch
RCBI COOf monitor with lext switch and

non-glare tinted screen.

•

To those of you who stare and stare-and stare
at computers, blessed relief has arrived. Thomson™
monitors. We promise clearer, crisper resolution,
remarkable colors and print-like text. Thomson builds
a full line of monitors, from basic monochrome to high
resolution color models. All are designed to fulfill your
needs today, and sophisticated enough to fulfill your
needs in the future.

Thomson monitors are designed and built by Thomson
a $6 billion international corporation. They're going to '
change the way America looks at computers. lIJ~~~~~;i~~~~

Ask your local computer dealer for a Thomson '"
monitor, or call 1-213-821-2995, ext. 34, for the Thomson
dealer nearest you. Then take a stare at a Thomson
monitor. It's a sight for sore eyes:M

Telex 37'202.13. Thomson isa trademark of Thomson SA
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TURBO PASCAL
DRIVES
THE MOUSE

A handy procedure
to interface the
Microsoft Mouse
with Pascal

T
wo Turbo Pascal pro
cedures for accessing the
MS-DOS functions and MS
DOS interrupts. MsDOS

and Intr. have simplified the task of in
terfacing the Microsoft Mouse with
Pascal. It would have been much
more onerous with expensive "full
scale" compilers. The two procedures
are not well documented in the Turbo
manual. but two .DOC files on the
Turbo (version 2) disk. INTRPTCL and
DOSFCALL. give examples of their
use. Documentation for Intr is con
siderably improved in version 3.0 of
Turbo Pascal. but not for MsDOS.
This information. combined with that
provided in the Microsoft Mouse
manual (Microsoft Mouse Installation and
Operation Manual. Microsoft Corpora
tion. 1983). was adequate to devise
simple Turbo Pascal routines that ac
complish the same actions as the
BASIC-callable mouse routines sup
plied by Microsoft.

Interrupt calls in machine language
resemble ordinary procedure calls in
higher-level languages. Certain values

ILLUSTRATED BY PAUL MOCK

"" ,..

must be placed in the 8088/8086
registers. and an interrupt procedure
INT calls the desired procedure with
a suitable code. The mouse uses INT
51 (or INT 33 hexadecimal). which
with proper values in the registers
provide particular Mouse functions.
This is similar to passing a parameter
to a function in Pascal or other higher
level languages. To program the
mouse. the Microsoft Mouse manual
requires the passing of the param
eters M1%. M2%. M3%. and M4%
to 8088/86 registers ax. bx. ex. and
dx. respectively. before issuing the
INT 51. BASIC ordinarily uses CALL
MOUSE (M1%.M2%.M3%.M4%).
For example. if I want function

number' 1 to show the cursor in
BASIC. I would set M1% to I and
issue a CALL MOUSE (M1%. M2%.
M3%.M4%); in machine language. I
would load the value I into register
ax and call INT 51.

Thrbo Pascal's function Intr (P1. P2)
takes two parameters. The first param
eter. P1. selects the required interrupt.
INT (decimal 51 or 33 hexadecimal for

(wntinued)

Dr. John Figueras was a research chemist with
Eastman Kndak for thirty years. He has a
Ph.D. in organic chemistry from the Univer
sity of Illinois. Now retired. he is a part-time
instructor of computer science at State Univer
sity of New York at Geneseo. He can be
reached at 65 Steele Rd.. Victor. NY 14564
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TURBO MOUSE

Table I: Using listing I, you can implement the functions below, listed according
to their Microsoft function number, Pascal name, and action. If you need them,
you should have no trouble implementing the other nine functions discussed in the
Microsoft Mouse manual.

the mouse): the second parameter.
P2, is a Pascal variable of record type
that references all of the registers and
flags in the 8088/86 microprocessor.
In listing I, this record variable is
called recpack and is given the type
regset. which comprises the registers
introduced above. To access a given
mouse function out of Turbo Pascal.

o
1
2
3
4
8
9

mstatus
mshow
mhide
mpos
mput
mvlimit
mshape

therefore, you must load suitable
values of the mouse parameters into
the fields of the record variable and
then pass this record to the function
Intr. Values are inserted into the
record recpack using either the
Pascal with construct or qualified
labels (dot notation) Listing I,
MOUSE PAS, contains the Pascal

initialize mouse
display mouse cursor
hide mouse cursor
get mouse position; return coordinates
put the mouse at designated coordinates
limit mouse vertical position
assign a shape to the mouse cursor

equivalents for seven mouse functions
(see table I) IEditor's note Listings I and
2 are available for downloading from
BYTEnet Listings, (617) 861-97741

The program MTRIAL (see listing 2)
is a simple example of mouse pro
gramming in Pascal. The program
uses the graphics routines supplied in
version 2 of Turbo Pascal. It puts a
box-shaped mouse cursor on the
high-resolution screen and uses two
accesses to draw a lin on the screen:
the first with the left button and the
second with the right button. A repeat

until loop monitors the mouse
The loop keeps an eye on the status
of the mouse button reported in the
variable mbt. which is returned by the
procedure mpos When mbt has the
correct value, mpos returns the coor
dinates of the mouse cursor at the
time that the button was pushed

Notice that whenever the procedure
(continued)

Suggested List
$129.00

Suggested Lists
1281<. 1SP, 1PP. $495.00
5121<. 1SP, 1PP. $595.00

Multifunction Board

AMERICAN MICRONICS INC.
17811 Skypark Circle, Suite H
Irvine, CA 92714
(714) 261-2428 Telex314016

, ,
, >., .., " "" .. .

~_'~~..l,t...,

- ------

DEALER/DISTRIBUTOR/VAD/OEM DISCOUNTS AVAILABLE
Sman Pack Trademark 01 American M'Cfomcs.,lnc IBM & IBM PC AT

Trademarks 01 Inle,nahonal BUSiness Machines Corp

Boston 617 -443-4818
Chicago 312-480-3575
Texas 713-495-5200
Charlotte 704-525-4423
San Francisco 415-593-2324

Both Cards Fully Compatible to IBM AT

• 1 Serial Port
• 1 Parallel Port
• Supports any RS 232 C

Based Peripheral Device
• Supports Printer Plotter etc.
• Also compatible with IBM-PC

• Up to 3.5 MB of
Memory
Expansion

• 2 Serial Ports
(1 optional)

• 1 Parallel Port
• Game Port (optional)
• Use with 256 K or 512 K

populated CPU
• Easy Installation

NOW AVAILABLE IN QUANTITIES

Serial/Parallel Interface

AT Smart Pack 2

~~ NOW! 3.5 MB MEMORY
~ ON A SINGLE BOARD

FOR IBM AT AND AT COMPATIBLES
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MULTILINGUAL WORD PROCESSING

- Up to eight fonts on screen - Color support
- Graphics and character modes - ArIthmetic calculatlons on text
- Image~ Word prOCllllSlng - Integrated Communtc8tlons
- Line graphics and bar charts - Transmit and receive on disk
- Indepelldel,t columns - AutomlIttc hyphenetlon
- AelIJ tlme text dragging - Document repeglnetlon
- Typewriter emulatlon - search and replace
- Translatlon to and from ASCII - Con1Bxt IllIOlIItlve help
- Prlntlng to prInl8r or disk - Easy to use and IelIm
- Comprehensive prInl8r 1BbIes - In EngllBh, French, German
- Numerlc tabs and Indents - In Dutch and Greek.
- Headers and footers -IBMPClXT/ATandCompetlbles

Only $259 Ind. Latln and Japene9lIIGreek font Junior version $49.95

/k MICRO BUSINESS PRODUCTS ~
11 E Avenue Obgervatolre P.O.Box 630

rMnp Brussels, Belgium Wayne, NJ 07470 ~
/ -/0/ Tel: 375-0953 T1x: 26340 Tel: 2011684-4142
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ATTENTION:
S100 BUS USERS!

LOMAS DATA PRODUCTS PRESENTS:
IBM-PC COMPATIBILITY FOR ONLY

*User supplied keyboard and monitor required

..

WHO IS LOMAS DATA
PRODUCTS...
LOMAS DATA PRODUCTS has been shipping
16 bit microprocessor SIOO bus products for
five years. We have earned a strong ~eputation

for reliability and performance over these five
years. We were running MS-DOS (SCP-DOSI
PC-DOS) before IBM knew the operating sys
tem existed. We offer a wide range of 16 bit
operating systems including MS-DOS, CP/M
86, CONCURRENT CP/M-86 and CONCUR
RENT DOS. All our products are backed by a
one year guarantee. We offer no 8 bit products
and concentrate entirely on high performance
16 bit systems. Ifyou are looking for the highest
performance possible on the SIOO bus, you can
be sure LOMAS DATA PRODUCTS offers it.

LOMAS DATA PRODUCTS offers IBM-PC
compatible systems with performance far ex
ceeding that available from IBM. You can pur
chase systems offering performance of an eight
Mhz 8086 or up the performance of an 8Mhz
80286. Each system is capable of supporting
8Mhz math coprocessors. Our 8Mhz 80286
system offers IBM-PC compatibility while offer
ing up to 2 times the performance of the
IBM-PC-AT. For applications where PC com
patibility is desirable but higher performance
is a benefit or requirement LDP offers the only
viable solution.

IBM-PC COMPATIBLE
SiOO-BUS SYSTEMfor system expansion. The COLOR MAGIC and

THUNDER 186 combine to provide perfor
mance you won't find in other compatibles. The
price includes the powerful Concurrent DOS
operating system.
THUNDER 186 . $1195.00

.NV-DISK is a solid state memory with soft
ware to emulate a disk drive under MS-DOS,
Concurrent DOS, and CP/M-86. NV-DISK is en
tirely COMPUPRO software compatible allow
ing COMPUPRO users to take advantage of the
lower cost and battery protection support of
fered by NV-DISK. It offers the advantage of
high speed access and no moving parts. It can
be battery protected to allow data to stay even
while powered down. The board is available in
either 512K or 2 Megabyte configurations and
multiple boards may be used to create disk
drives with up to 16 Megabytes of storage.
NV-DISK 512K, $595,00 2 MBYTE, $1695.00

~rfor
tl with up to two

no wait
upto 10

D1!)~~~~~~'6'nne cost of com-
parable perfor e static RAM.
MEGARAM __ 'I. MBYTE, $595.00
'f, MBYTE, $749.00 I MBYTE, $1095.00
2 MBYTE, $1795.00

LDP is offering a compatibility upgrade package to convert
your current S100 BUS system quickly and easily to IBM-PC
compatibility. This upgrade includes the high performance
THUNDER 186 and COLOR MAGIC, IBM-PC compatible
color graphics board. You get 10 Mhz 8086 performance,
256K bytes of no wait state RAM, two serial ports and a
parallel printer port. No other SIOO bus boards are
required. Included with this set is the advanced
CONCURRENT DOS operating system bringing PC-DOS
compatibility and multitask
ing to the system. This board
out performs the IBM-PC by a
three to one margin. Gain
IBM-PC compatibility without
sacrificing SI00 bus compati-
bility.

THUNDER186/COLOR
MAGIC SET $1749.00

IBM COMPATIBLE S100
BUS COLOR GRAPHICS
LOMAS DATA PRODUCTS presents COLOR
MAGIC, the most complete compatibility solu
tion for SIOO bus computer products. COLOR
MAGIC includes three major hardware sub
functions which allow it to emulate the IBM-PC:
An entirely compatible video function, an
IBM-PC keyboard interface and an IBM-PC
compatible timer interface inclUding IBM-PC
sound compatibility. HOW COMPATIBLE IS IT?
Currently we are running MICROSOFT's
FLIGHT SIMULATOR recognized as one of the
severest tests of compatibility. We can also di
rectly boot PC-DOS for the IBM-PC with no al
terations. Other programs which have been
tested and function without problems are:
LOTUS 1-2-3, DBASE III, WORDSTAR and
VOLKSWRITER.
COLOR MAGIC (16K byte version) .. $595.00

.THUNDER 186 single board computer pro
vides a high performance 16 bit computer all on
one board. It is an ideal companion to the
COLOR MAGIC to provide a low cost, high per
formance IBM-PC compatible system. The
8Mhz 80186 offers 10Mhz 8086 performance.
THUNDER 186 provides all the components
necessary to form a complete system includ
ing: 256K bytes of no wait-state RAM, 2 serial
ports, a parallel printer port, high performance
floppy disk controller controls both 5'1." and 8"
drives simultaneously, full IEEE 696 (SIOO) bus

LOMAS DATA PRODUCTS, INC.
Dealer inquiries invited.

MS-DOS, trademark of Microsoft
PC·DOS. trademark of f8M
Concurrent CP/M·BB, concurrem DOS, trademark of Digital Research

182 CEDAR HILL ROAD, MARLBORO, MASSACHUSETTS 01752 0 TELEPHONE: (617) 460-0333 0 TELEX: 4996272

For orders outside the U.s., contact our exclusive dealers: 0 Australia - LAMRON PTY. LTD., (02) 808-3666 0 Malaysia - EXA
COMPUTER (m) SENDIRIAN BERHAD, 795284 0 England - RATIONAL SYSTEMS, 0908-613209 or 0908-611349; SHARPBORN
LTD., 018764559.
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Inquiry 102 for End-Users. Inquiry 103 for DEALERS ONLY.

TURBO MOUSE

Listing I: Turbo Pascal mouse procedures.

begin
with recpack do
begin

ax: = 9;
bx : = xhot;
cx : = yhot;
dx : = Ofs(cursor[O]);
es . = Seg(cursor[O])

end;
intr($33, recpack)

end;

procedure mshape(xhot, yhot : integer; var cursor: curarray);
{ xhot and yhot pixel designations for the cursor hot spot.

cursor is the array containing the cursor shape. curarray
is array type defined as ARRAY[O 31) OF INTEGER}

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags : integer
end;

var recpack : regset;

"'-_...::;;llr-Heavy gauge
underhood
ahleld

22AWG ...__
Iwlllld

CllIllIucIon

P.D.T. .---.....

The Ultimate Cable Assembly

Inside and Out
You've never seen a cable that looks or works quite like this. The
result of extensive research into functional design, the DATA SPEC
cable assembly not only visually enhances your computer equip
ment, but provides superior quality with the following features:

• Full shielding (Exceeds EC.C. • Gold plated pins
EMI/RFI emission requirements) • Exclusive P.D.I underhood

• Positive strain relief for maximum integrity
• Large convenient thumbscrews • Lifetime warranty
DATA SPEC makes cable assemblies for all your interface needs:
printers, modems, disk drives and monitors For your IBM, Apple,
AT&T and other popular PC's. Ask for DATA SPEC cables at your
nearest authorized DATA SPEC dealer.

FROM ALlI .... NCIE RESEARCH CORPORATION

20120 Plummer Street. Chatsworth, CA 91311 • 1-818-993-1202

procedure mshow;
{ show mouse cursor}

(continued)

type
regset = record

procedure mhide;
{ hide mouse cursor}

begin
recpack.ax = 1;
intr($33, recpack)

end;

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags : integer
end;

var recpack : regset;

begin
recpack.ax : = 0;
intr($33, recpack);
with recpack do
begin

mstat : = ax;
nbuttons : = bx

end
end;

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags : integer
end;

var recpack : regset;

procedure mstatus(var mstat, nbuttons : integer);
{ returns mouse status and resets mouse parameters.

mstat = 0 if mouse is not installed. - 1 otherwise.
nbuttons is number of buttons enabled, = 2 }

©Copynghl 1985 Alliance ResearCh CorporationPatent PND.
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ZipState

Name

Address

City

Title

Company Name

Mail to:
Lockheed-GETEX, Suite 945,
1100 Circle 75 Parkway, Atlanta,
GA 30339. (404) 951-0878.

Please send me:
o GTX-l00 brochure.
o The name of my nearest sales

office.

•
I
I-

Lockheed-GETEX 1985
p ••••••••••••••••-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~lOCkheed·GETEX
Giving shape to imagination.
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Data thieves can steal infor
mation like that. Or erase it.
Or alter it to their advantage.

That's why your computer
needs the protection of
GTX-lOO. It's a new kind of
security subsystem developed
from Lockheed's years of
experience with high tech
nology and strict security.

GTX-lOO puts an electronic
wall around your sensitive
computer files and keeps your
private data private.

Use the coupon to get a
GTX-lOO brochure plus the
name of your nearest sales
office. They'll show you how
GTX-lOO can guard your
secrets the next time a stranger
comes calling.

GTX-IOO. Computer security
so advanced, it could even
keep secrets from Mata Hari.

Does your computer talk to
strangers? Before you answer
no, remember, today's com
puter intruders are very skillful.

In fact, even a famous spy
like Mata Hari would be hard
pressed to match their inven
tiveness. With one deft phone
call, these electronic trespassers
can tamper with such secret
items as privileged customer
reports, confidential corres
pondence, and marketing
intelligence.
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TURBO MOUSE

~---

••••
••

"Switch boxes are sold by many
suppliers, but byfRr the two best
vRI MFJ Enterprises."

ax, bX,cx,dx, bp,di,si,ds,es,flags integer
end;

var recpack regset;

(continued)

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags integer
end;

var recpack regset;

begin
recpack.ax : = 2;
intr($33, recpack)

end;

begin
recpack.ax : = 3;
intr($33, recpack);
with recpack do
begin

mbt := bx;
mx . - cx;
my. - dx

end
end;

begin
recpack.ax . - 8;
recpack.cx . - minpos;
recpack.dx - maxpos;
intr($33, recpack)

end;

procedure mvllmit(minpos, maxpos integer);
{ set min and max vertical limits for cursor positions

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags integer
end;

var recpack regset;

procedure mput(mx,my integer);
{ put the mouse cursor at coordinates mX,my.

legal values must be supplied }

type
regset = record

aX,bx,cx,dx,bp,di,si,ds,es,flags integer
end;

var recpack regset;

begin
recpack.ax . - 4;
recpack.cx . - mx;
recpack.dx . - my;
intr($33, recpack)

end;

procedure mpos(var mbt, mx, my integer);
{ returns position of mouse, coordinates mX,my.

If mbt = 1, left button was pressed
If mbt=2. right button was pressed
If mbt = 3, both buttons were pressed

Never unplug a cable again. Now, with the: push of a button )'ou can J..:,0 from <.lot matrix to Ic:ttcr·
quahly printing. or go from your printer

w your nuxkrn. MFJ's Modd 1240 •
"'ransfcr SWitch fealUres a bUill III ", I ~

trammllt!recelVC: ....wltch alh>Wlng you I~ ~
two way information now LEDs moO! :

torllllportant data hneswhlle ahullt-m ~ '~
surge protCc.:lor g\.I.lrd"i them 1111: 124() IJUliW1liJ-.r-----",--.- •••'?f? ~ !

also a<..:ts as.1 null rnodcrn All this for ~ ~ -..l -=====::J

just S79.lJS.No wonder it~ MFJ's No. 1 ~lIer!

When )'Ou need. I-to-4 compute... to share one peripheral or l-to-4 pcriphcral.s
to shaft. common computer... Model 124l/$11'.9S

The: perfect office Transfer Switch. Don', huy multiplt.: printt:rs
or modems. Just buy Mf-]'s Model 124.\. 111en yOll can omnec(

ont: or all your compulcrs to a sinp,le
prinlcr or moocm. Or 1<::1 your om:
computer share lip 10 fOllr peri
pherals. Think of Ihe moner you'll

save. tEOs monitor important data lint's whik a huilt-in surge
protector b'UanJs them. 'l\vo-w.lY communicalion is allowed with
no complia4ted so/tuxlre to learn:just push a buttonl

seven additional m(xJds 10 choose from. Each unit's casing
is COnslructed from high-quality aluminum. Printed circuit boards

assure maximum reliability byeliminaling crosslalk, line interference: and any need for wiring.
Ali MFj switches have LIDs to monitor data lines mid MOV surge protectors. Enhance the
investmelll you've already made in your compuler by choosing from the finesl line of Transfcr
Switches on the market, includi'lg MI:J's IBM & Centronics Parallel Switches.

You'~ lot • lot of mOlley tied up in. your computer. DoIt'f bl&uJ ;'1

Model 1107 H ~ke:ts.

2 UllSWiIChe:d; 579.95
Model 1108 7 sockets, I un:-.-witched:
with dropout rda}'; 599.9S

Model 1109 is like 1107 hut inlelligent (!'!witch
on tht: device that's plugged into the;.' control sockt::t
and every thing else COOles un). 5129.95

lhere are other RS-:Z31 Switches, Power centers, and Computer Peripheral Pro
ducts aVdilable from MF]. Call and talk with us ahout all your computing needs, and when
you do, ask for out latest catalog. Both th~ call and the catalog aft free.

1-800-647-1800
For technicaJ/repair infonnation, or in Mississippi, or olltside the Continental UnilL--d Slate.::-.,

plea:-.e telephone.

1-(601)l2l-S869orlelex Sl-4S90 MIJSTKV
All MFJ pr<x1ucts come wilh a doubleguarJntee.: we.: think is unmalche.:d. Order from MFJ

and try any product for 30 d3}'S. If it doesn't satiSfy your need~, just re.:turn it for a full refund,
less shipping. If you keqJ it you can he assured of continued service with our One Yt..oar
U"t'onditionaJ Guarantee.

Call toll-fre.:c 1-800-647-1800 and charge thc products yOll ne.:e:d to your VISA or i\-1a.'''cr·
Card, or M:nd a check ur money order, plus S.,.OO shipping, and our shipping department will
promp[ly have your computer peripheral on ils way 10 you.

• 1
MFJ Enterprises Inc.
921 Louisville Road
Starkville, MS 39759
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MICROWARE<!!

05-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell
Laboratories. VAX is a trademark of Digital EqUipment Corporation. Multibus
is a trademark of Intel Corporation,

MICROWARE JAPAN, LTD.
41-19 Honcho 4-Chome, Funabashi City. Chiba 273,
Japan. Phone 0474-22-1747 • Telex 298-3472

MICROWARE SYSTEMS CORPORATION
1866 N.W. J14th Street • Des Moines, Iowa 50322
Phone 515-224-1929 • Telex 910-520-2535

68000 and 6809 microprocessor families.
Microware works in close cooperation with the
people who actually design the systems and
silicon in order to achieve maximum integration
and performance. That's why Microware
software has already made a big impact within
the scientific, engineering, and industrial
communities.

Affordable, powerful personal computers with
Microware software are available now at most
Tandy/Radio Shack retail locations, and through
Fujitsu and Hitachi in Japan. Plus over a
hundred innovative manufacturers worldwide
offer a veritable banquet of professional
systems and software for VME, Multibus, STD,
and most other popular standard bus
architectures. If you're technically oriented, you
can even get a reasonably priced Microware
PortPak™ and install OS-9 on your own custom
68000 system.

Some things change, others can't. Will Unix
ever become affordable and understandable
enough for you? How long can MS-DOS keep
up with new technology? You can wait and
find out or you can step into the future today.
Contact us today and we'll send you complete
information.

Inquiry 255

Right now, many of the biggest names in the
business have their next-generation personal
computers on the drawing boards. These
advanced systems will have capabilities that
will go far beyond what's available today.
Many of these exciting new products will
feature high-performance system software by
Microware.

Operating systems and programming languages
are the foundations upon which all other
applications are built. Microware's OS-9
operating system is the ideal base for
innovative fourth-generation application
packages. It provides many advanced
capabilities including true multitasking, a
universal file and I/O system, modular
construction, powerful graphics, unlimited
communications gateways, and real-time
response. And it's so versatile it can be used
on almost any size system - from inexpensive
personal computers all the way up to large
multiuser systems.

Microware also has outstanding versions of the
most popular programming languages. For
example, Microware's extended, structured Basic
is friendlier than an interpreter, yet it runs as
fast as a compiler. And it's so smart that it
actually reports bugs as programs are typed in.
Or consider Microware's full-feature C Compiler.
It can recompile almost any Unix application
program to be much smaller and faster than
the Unix equivalent. You can also choose
Fortran and Pascal compilers of equal calibre.

Software like this doesn't happen by accident.
Microware software is specifically designed to
unleash the full potential of the extraordinary



TURBO MOUSE

var

type
curarray = array[O .. 31] of INTEGER;

cursor : curarray;
i,nbut,mx,my,mbt,x,y : integer;

{$I MOUSE.PAS }

bdraw plots or draws, a call to the pro
cedure mhide turns off the mouse
cursor. With the Microsoft Mouse in
stalled, the cursor will tend to inter
fere with plotting if the cursor is on
when plotting After the plotting has
finished. the cursor can be moved
freely over the plot without disrupt
ing it. Therefore. hide the cursor dur
ing the plotting

In addition. pay attention to the set
ting up of the cursor array and the
passing of its location to the mouse
routine mshape. When the mouse is
programmed in BASIC. the screen and
cursor masks are set up in a two-di
mensional (16 by 2) integer cursor
array (see the Microsoft Mouse man
ual for an example), and the location
of this array in memory is passed to
the cursor shape function (number 9)
as a parameter with the value cur
sor(O,O), where cursor is the name of
the cursor array. The Microsoft Mouse
manual warns that in machine lan
guage, the masks that describe the
cursor shape must be assigned to two
contiguous arrays in memory, and the
address of the first one goes in
register dx. Therefore. in the Pascal
program. the screen mask is placed
in a single-dimensioned array, and the
cursor mask is placed in the same ar
ray, directly following the first mask.
This ensures that the two masks oc
cur in contiguous arrays In Turbo
Pascal. the function Ofs returns the
starting address (offset) of the cursor
array required in dx. and the Turbo
function Seg returns the segment part
of that address.

To use the Mouse from Turbo
Pascal. load the mouse files onto the
Turbo disk and include Microsoft's
MOUSE.COM in a boot-up AUTO
EXEC.BAT file. or MOUSE.SYS in a
CONFIG.SYS file. Once these rou
tines are loaded at boot-up. Turbo
Pascal can access all mouse functions.
The Pascal mouse procedures are
stored as ASCII (American Standard
Code for Information Interchange)
source code in a file MOUSEPAS
(see listing I); the compiler directive
{$I MOUSE.PAS} brings the pro
cedures into a program for implemen
tation. _

{set color green}
{initialize mouse}
{set cursor shape}
{display cursor}
{get 2 points and draw line}

{MTRIAL main line}
{load cursor image in hexadecimal}
{these values could be set up as typed
constants}

cursor[4] : = $FOOF;
for i : = 5 to 10 do

cursor[i] : = $F7EF;
cursor[11] : = $FOOF;
for i : = 12 to 15 do

cursor[i] : = $FFFF;
for i : = 16 to 19 do

cursor[i] : = $0000;
cursor[20] : = $OFFO;
for i : = 21 to 26 do

cursor[i] : = $0810;
cursor[27] : = $OFFO;
for i : = 28 to 31 do

cursor[i] : = $0000;
HiRes;
HiResColor(10);
mstatus(i,nbut);
mshape(8,8,cursor);
mshow;
bdraw

end.

program mtrial;
{ demonstration program. get two points with the mouse and

connect them with a line}

begin
for i : = 0 to 3 do
cursor[i] . = $FFFF;

procedure bdraw;
begin

gotoxy(1,2);
write('Use left button for first point, right button for second point.');
mshow;
repeat
mpos(mbt,x,y)
until mbt = 1;
mhide;
plot(x,y,1);
mshow;
repeat

mpos(mbt,mx,my)
until mbt =2;
mhide;
draw (x,y,mx,my,1);

end;

Listing 2: A demonstration of mouse programming in Pascal.
{$I MOUSE.PAS} is a compiler directive to bring tfle procedures in listing
into a program for implementation.
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Finally there's a foolproof way to protect
software against unauthorized duplication. And
the technology is all on the disk itself.

The new Prolok™ disk doesn't need add-on
hardware. Instead each diskette is marked with
a unique. physical "fingerprint:' No two are alike.
A precise description of the individual print is
encoded magnetically. The fingerprint AND the
description must match exactly before the soft
ware is decrypted and released to the system.
No match, no access.

Its genius is its simplicity and familiarity.
Prolok looks like an unprotected disk, loads like an
unprotected disk. works like an unprotected disk.
The user feels immediately at home and in com
mand. It's as easy as A>PROLOK B: filename.

Backups are easily made via normal
system utilities. However, to be read they must
be accompanied in the system by the original
Prolok disk.

Prolok puts the casual copier-and even the
deliberate pirate-out of business. It barely

increases the price of your product, yet it makes
sure your custbmers don't buy one program and
copy ten.

Several command line slash (I) options are
built into Prolok diskettes for customized security,
depending on your needs.

Software can be loaded easily onto Prolok
diskettes using any system from a PC to commer
cial mass duplication equipment.

Prolok is an engineering breakthrough of
Vault Corporation. which has been successfully
safeguarding software since the inception of
security disk technology. Over 2000 businesses
and organizations protect their valuable programs
with Prolok.

Simply contact Vault Corporation at 2649
Townsgate Road. Suite 500, Westlake Village,
CA 91361. Or phone us at 800
445-0193 (U.S.) or 800-821-8638
(California). And find out why
software freebies are becoming
a thing of the past.

PROLOH.
SOFTHRRE PROTECTIOM. RIGHT OM THE DISH.

Copyright © 1984 Vault Corporation. Prolok is a trademark of Vault Corporation
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The1eleVideoAT
ThePerformanceAT

The Performance AT' is quite an appropriate name
for TeleVideo's"new computer. Especially when you
measure performance by what's most important - memory,
flexibility and speed.

30% Faster.
The Performance AT is designed around the Intel

80286 running at 8Mhz-a third faster than the 6Mhz
IBM"AT A standard 640 Kbyte memory and eight ex
pansion slots give you better configuration flexibility. And
our AT has an edge with its 20 Mbyte hard disk and
Personal Mini network compatibility.

You'll run the popular PC software library, as well

as hundreds of powerful mini computer and multi
user programs. And the TeleVideoAToffers standard
graphics capability with remarkably enhanced 640
x 400 display resolution.

Starts at $3395.
Innovative design brings you these

significant performance advantages at a
price that's a good deal less than the

~~~~:=Z=-::.-----:: lBMAT!:.:: And this could be the least expensive AT-class
computer to own. Because the quality of its components
promises better reliability and less costly down time.

Should you need it, the Performance ATcarries
a complete warranty and easyTRW service around the
world.

Call toll-free (800) 521-4897. Or, in California,
(800) 821-3774. Ask to see the Performance AT A computer
with the power to save you hundreds of dollars.

Regional Sales Offices: Northwest (408) 971-0255, Southwest (714) 476-0244, Southcentral (214) 258-6776, Midwest (312) 397-5400, Southeast (404) 447-1231,
Mid-Atlantic (703) 556-7764, Northeast (617) 890-3282, East (516) 496-4777, Rocky Mountain (714) 476-0244.
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BY HERBERT STEIN

IBM
COMPATIBILITY
FOR THE
NEC APC III

This pat!h lets
the APC III run
IBM software

W
hen EC announced
its new APC III. it was
difficult not to be
impressed by the

machine. The microprocessor. a J6-bit
8086 running at 8 MHz. has the sup
port of two graphics controllers
whose customized hardware environ
ment works with a variety of screen
formats. These graphics controllers let
you create the best graphics I have
seen on a microcomputer. (See "The
NEC APC III" by John D. Unger. March
BYTE. page 256. for a more in-depth
look at the system.)

The problem with the APC III is that
it is not compatible with the IBM Per
sonal Computer (PC). although its disk
format is. Aside from getting the APC
III to read IBM PC files from IBM PC
formatted disks. I had little success
getting it to do anything else. The
system seemed to bomb out im
mediately after loading a program.
According to the system manuals.

EC. not willing to produce another
IBM PC clone. decided to give its APC
all of the IBM PC display features but
located the I/O (input/output) drivers
(including the screen driver) at slight
ly different locations. Every call to
display a character on the screen
ended in an interrupt-return instruc
tion. And. of course. with no driver

there was no screen output.
To work out the problem. I started

to rearrange interrupt locations. After
exploring the APC 111's capabilities. I
prepared an operating system patch
(see listing I) that gives some degree
of IBM PC compatibility.

With this patch I ran standard IBM
software (including Turbo Pascal IPC
DOS version 2001. the Sanyo MBC
555 version of WordStar. and version
1.0 of Perfect Writer and of Perfect
Speller) on the APC III without any
problems. I was unable to use Lotus
Development Corporation's 1-2-3.

At first I couldn't run version 3.3 of
WordStar because this version writes
video data directly to the hardware.
However. the following patch will
allow WordStar to revert to the more
conventional I/O methods it used in
the earlier versions. correcting the
problem:

A> debug wS.com
- e 2aa 00
- e 2bO 00
- e 2b3 00
-w
Writing 5380 bytes (debug

displays this message)
-q
A>

The software executed faster on the
APC III than on the IBM Pc. I mea
sured Thrbo Pascal directly with the
Sieve of Eratosthenes benchmark
IEditor's note: Thrbo Pascal listings of these
benchmarks are available for downloading via
BYTEnet Listings. The telephone number is
(617) 861-97741 The APC III ran one
iteration of the Sieve in 6.2 seconds.

while the IBM PC ran it in 12.6
seconds.

MAKING THE INCOMPATIBLE
COMPATIBLE
The compatability problem involves
more than reshuffling interrupt loca
tions. The screen attributes of the
APC III have nothing in common with
standard IBM PC attributes. Therefore.
the patch also includes an attribute
translation program. which occupies
about 200 bytes of memory space.

It is necessary to install the patch in
the interrupt table. The table. once set
up. won't be overwritten by the oper
ating system or a compiler and pro
vides ample space for operating-sys
tem changes because the NEC micro
computer uses only 64 out of 255
interrupt vectors (see figure I) The
memory starting at address 100 (all
addresses in this article are hexadec
imal) up to the MS-DOS buffer area
at 40:0 can hold a maximum program
of 768 bytes. The tiny compatibility
patch fits easily into this memory
area.

The run-time module contains two
procedures: The first memory seg
ment (Copycode) contains the run
time environment for the screen
driver: the second (Transfer) copies
the first segment to address 100 and
adds interrupt vectors to the NEC in-

lcontinued)
Herbert Stein (5/22 Hutton Ave.. Ferntree
Gully. Victoria 3156. Australia) is a member
of the computer science staff at Telecom
Australia Research Laboratories in Melbourne.
His interests include writing computer books
and restoring furniture.
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Inquiry 239

WHY WAIT FOR
ANSWERS FROM YOUR

IBM PC/AT/XT
NOW THERE'S

MEGA-MATH@

Engineers, scientists and statisticians ore
discovering the time saving capability of
New "Mega Math" II. A library of over 45
assembly language subroutines for fast
numeric calculations, up to 11 times faster
than your present compiler.

The pretested routines use the 8087 or
80287 coprocessor for optimum perfor
mance. The routines reduce development
time, code size and testing time.

"Mega Math" 1/ Inciudes:
MATRIX OPERATIONS
VECTOR OPERATIONS

VECTOR SCALAR OPERATIONS
STATISTICAL OPERATIONS

FAST FOURIER TRANSFORM
CONVOLUTION

SOLUTION OF LINEAR EQUATIONS

The library is col/able from Microsoft
Fortran, Basic, "C" and Pascal compilers.
Also IBM Professional Fortran and Macro
Assembler.
Get "Mega Math" 1/ Performance for only

$299.00 (U.S.)
Also available is the "Mega Math" AT

"Booster". A singie PC board, designed to
reduce execution time in numeric processing
applications.

If your IBM AT is equipped with the 80287
coprocessor, the "Booster" wil/ enhance its
performance by up to 50%.

PRICE $349.00 (U.S.)
For increased performance of Mega Math
Routines, inquire about Micray's high perfor
mance floating point processor for the iBM
AT or compatibles.

(403) 250-1437
Bay 1, 4001A - 19 Street N.E.
Calgary, Alberta, Canada T2E 6X8

TRADEMARKS:
(IBM, PC/Xl/Al)

INTERNATIONAL BUSINESS MACHINES
(MICROSOFT) MICROSOFT CORPORATION

(MEGA MATH) MICRAY
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NEC APC III PATCH

Listing I: To achieve IBM PC compatibility, this patch overlays the interrupt
table of the NEC APC IlL The program makes use of undefined interrupt
locations and stores an attribute-translation subroutine at address (CS:IP) 10:0.
The first part of this program, Copycode, accepts the IBM character attributes
and translates them into NEC display standards. The second part of the
program, Transfer, patches the interrupt locations to suit the IBM PC keyboard,
disk, printer, and video drivers. Besides these connections, Transfer loads the IBM
compatibility subroutine and, after the copy operation, returns to MS-DOS.

••••••••••. Standard NEC APC Iii BIOS calls won't be affected.

assume cs:code
code segment public 'code'

, COPYCODE - NEC APC Iii patch at address 10HOH (CSIP)

copycode proc
cmp ah,O : in case an application program sets
jnz nomode : a new video mode, the mode number must
mov cs:mode,al ; be stored (CS:MODE) before
db Oeah , the JMP to the NEC APC III interrupt
dw Of70h ; subroutine can take place (F800HOF70H).
dw Of800h

nomode: , Otherwise, the service requested (passed
cmp ah,Oeh : In register AH) indicates whether special
jz blreg ; action is necessary or not. The codes
cmp ah,09h ; 06H, 07H (scroll page), 09H, OAH (write
jz blreg : character), and OEH (Teletype) require
cmp ah,Oah , patching.
jz blreg
cmp ah,6 , Both scroll operations pass the display
jz bhreg ; attribute in register BH. All other
cmp ah,7 ; operations use register BL.
jz bhreg
db Oeah ; All other codes are directly passed
dw Of70h ; to the video-interrupt subroutine.
dw 0f800h

bhreg:
push bx , In case BH contains the attribute, the
mov bl,bh : register is saved and BH copied into BL.

blreg: ; Attributes are available only for
cmp byte ptr cs:mode,4 ; text modes (0, 1, 2, 3).
jc textmode ; Text within a graphics mode (> 4)
mov byte ptr cs: newattr, 1 : is displayed in one color onlyl
jmp return ; •••• CURRENT B/W LIMITATION

textmode
mov byte ptr cs:newattr,O ; Within the text modes, bit 7 of
test bl,80h ; BL specifies a blink bit, which
jz noblink ; must be translated into the
or byte ptr csnewattr,2 , appropriate NEC attribute

nobllnk
test byte ptr cs:mode, 1 , Color modes are treated differently.
JZ mono ; The patch rotates the
ror bl,l ; RGB information into the highest
ror bl,l , NEC attribute positions, clears
ror bl,l ; remaining bits, and updates the
and bl,OeOh : NEC attribute.
or byte ptr cs:newattr,bl
Jmp return



; TRANSFER the patch to the address 10H:OH

Inquiry 21.......

BookshelfMSeries
Cost Effective, Compact, Versatile

computer systems

Choice of Little Board
CPUs, 1 or 2 floppy drives
(48 or 96 tpi); 10MB
internal hard disk option.
6Y'l" high, 7Y.H wide,
lOY,' deep, 12Y, Ibs.

the $
Little Board'M (original) now 289

same as Little Board/PLUS
except no SCSI, 4K EPROM

Little Board'M/186 .. $499 (~~hK)
Single Board 16-Bit Computer

with SCSI/PLUS'· Bus

• Data and file compatible with IBM PC
• Three times the COMPUTING POWER of a PC
• Boots PC-DOS 2.10, 3.00
• Runs most MS-DOS generic software
• Mounts directly to a 5-1/4 inch disk drive
• Includes, B MHz 80186 CPU, 128K or 512K

RAM, 16K-128K EPROM, 2 RS232C Serial
Ports, Centronics Printer Port, Floppy Disk
Controller, SCSI/PLUS'· Multi-Master bus for,
hard disk / networking / I/O expansion

• Available with 512K RAM

DISTRIBUTORS

Little Board™/PLUS ... $349
Single Board 64K CP/M Computer

with SCSI/PLUS'· Bus

Same as Little Board/186 except.
• 4 MHz Z80A (8-bit) CPU • 64K RAM,
4K to 16K EPROM • CP/M 2.2 included

; In monochrome mode, the intensity
; is initially set to half dim.

, Because the attributes are set, no
; action is required for normal characters,

, Full intensity requires a change
; of the preset value.
; Having looked after blink and
; intensity, the patch can forget
; about these bits.
; In case no other bits are set,
; the intensity bits are cleared to
; write black on black.

but the reverse attribute (70H)
requires attention again and must
be translated to suit the NEC.

; Whatever else might come along
; is interpreted as writing characters
; white on white.

; If an underline is requested, it
; must be translated into the
; appropriate NEC code.

; Finally, the services 06H and 07H
; require the new NEC attribute in
; register BH.

; All other services pass the
; display attribute in register
; BL. .
; (Common NEC video interrupt at
; location CS =F800H, IP =OF70H.)

; Current display mode.
; New attribute.

byte ptr csnewattr,80h

bl,8
nointens
byte ptr cs:newattr,OeOh

ah,8
newbl
bx
bh,byte ptr csnewattr
video

bl,byte ptr cs:newattr

byte ptr cs:newattr,Oe4h

bl,77h
bl,O
underlin
byte ptr cs: newattr, 1fh
return

bl,1
stdchar
byte ptr cs:newattr,8h
return

bl,8
return
bl,70h
whitwhit
byte ptr cs:newattr,4
return

proc far

db Oeah
dw Of70h
dw Of800h
db 0
db 0
db 0

endp

NEC APC III PATCH

mono:
or

test
jz
or

nointens:
and
cmp
jnz
and
jmp

underlin:
cmp
jnz
or
jmp

stdchar:
cmp
jc
cmp
jnz
or
jmp

whitwhit:
or

return:
cmp
jnc
pop
mov
jmp

newbl:
mov

video:

mode
newattr
copyend
copycode

transfer
start:

xor
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov

aX,ax
dS,ax
aX,34dah
bx,4ch
[bx],ax
aX,Oa04h
bX,58h
[bx],ax
aX,2c5ch
bX,5ch
[bx],ax
ax,O
bx,40h
[bx],ax
aX,10h
bX,42h

; Start with relocation of interrupt
; addresses.

1. diskette, disk (no connection)

; 2. keyboard (NEC 8087 interrupt)

; 3. printer (no connection)

, 4. video interrupt (no connection)

(continued)

Argentina-Factorial, SA. 1-41-0018
Australia-ASP Microcomputers. 613-500-0628

• Belgiurn-(entre Electronique lempereur 041-23-45-41
Canada-Dynacomp (604) 872-7737
Denmark-Danbit 03-6&20-20
England-Quant Systems 01-534-3158
Finland-Symmetric OY 358-0-585-322
France-EGAL+ ...........•. 1-502-1800
Israel-Alpha Terminals 03-491695
Spain-Xenlos Informatica 3·593-0822
Sweden-AS AKTA 08-54-20-20
USA CALL AMPRO

IBM is a registered trademark of IntI. Bus. Mach.
MS-DOS is a registered trademark of Microsoft.
Z80A is a registered trademark of Zilog, Inc.
CP/M is a registered trademark of Digital Research.
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mov
mov
mov
mov
mov
xor
mov
mov
mov

repz
mov
mov
int

transfer endp

code ends
end start

[bx],ax
aX,10h
eS,ax
aX,es
dS,ax
aX,ax
di,ax
si,offset copycode
eX,offset copyend -

offset copycode
movsb
ax,4cOOh
dX,2fh
21h

NEC APC III PATCH

· Prepare registers for a string
, operation:

ES - destination segment (= 10H)
· OS - source segment (= CS)

01 - destination Index (= 0)
· SI - source Index (= address COPYCODE)
, CX - length of COPYCODE

· COpy THE WHOLE LOTI

· and return to MS-DOS.

0000,0000

) MS-DOS VECTORS

0100,0000

1'" ",eo

0400,0000

) MS-DOS BUFFER AREA

Figure I: The patch program makes use
of undefined interrupt locations and stores
an attribute-translation subroutine at
address 0010:0000 (all addresses in the
figures are in hexadecimal notation).

LEVEL NEC APC ill IBM PC

0 DIVIDE BY ZERO

I SINGLE STEP

2 NMI

3 BREAKPOINT

4 ARITHMETIC OVERFLOW

5 CRT DUMP

6 RESERVED

7 RESERVED

8 TIMER INTERRUPT

9 KEYBOARD INTERRUPT

A EOI RESERVED

B EOI COMMUNICATIONS

C RS - 232 COMMUNICATIONS

D EOI DISK

E EOI DISKETTE

F EOI PRINTER

10 EOI CRT-I/O ---f NEC 19 I
11 EOI EQUIPMENT CHECK

12 DISKETTE MEMORY SIZE

13 EOI DISK I/O f-----j NEC 10 I
14 EOI RS - 232C I/O

15 EOI CASSETTE

16 8087 -INTERRUPT KEYBOARD I/O f---f NEC 18 1
17 EOI PRINTER I/O f---f NEC lB 1
18 KEYBOARD I/O RESIDENT BASIC

19 CRT I/O BOOTSTRAP

IA RS-232C I/O TIME OF DAY

lB PRINTER I/O KEYBOARD BREAK

lC TIMER I/O TIMER TICK

lD DISK I/O VIDEO INIT

IE RESERVED DISK PARAMETER EOI- END OF INTERRUPT

IF RESERVED VIDEO-GRAPHICS CHAR

20
MS - DOS INTERRUPTS

Figure 2: The interrupt tables of the EC APC III and the IBM PC Note that the
APC III supports the 8087 with the IBM PC keyboard-interrupt vector; the patch
therefore sacrifices the interface to the 8087.
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terrupt table. IEditor's note: The source code
for the patch is also available for download
ing via BYTEnet Listings.1

Figure 2 compares the interrupt
tables of both NEC APC III and IBM
PC dnd illustrates all of the needed
changes. You have to modify the disk,
printer, video, and keyboard vectors
to obtain any sort of IBM PC com
patibility However, the disk, printer,
and video interrupts will be fairly easy
to modify because these vectors are
not connected to existing interrupt
programs. Rather, they address a
common end-of-interrupt (EOI) ser
vice that can be replaced with an ap
propriate driver address. Patching the
keyboard driver is more difficult
because the APC III supports the
number-cruncher 8087 with the IBM
PC keyboard-interrupt vector. For now,
achieving IBM PC compatibility
means giving up the interface to the
8087.

Although there is little correlation
between the IBM PC and the NEC
APC III interrupt vectors, if you
replace only the APC Ill's disk-,
printer-, video-, and keyboard-driver
addresses, you will be able to execute
Thrbo Pascal. WordStar, and the
Perfect Software series. As I men
tioned, the video interrupt requires
that the patch translate all the IBM PC
display attributes into their NEC
equivalents Therefore, the video
interrupt address, interrupt 10, refers
to the patch program Copycode at ad-

(continued)



.. Call

.. Call

.. Call

.. Call

.. Call

.. Call

Enable .
Framework .
Smart Software System ....
Symphony •.••...

INTEGRATIVE SOFTWARE
....... 5329
....... Call

. ... 5459
..... Call

DATA BASE MANAGEMENT .!
Cornerstone 5269 5.
dBasell . Call g
dBase III .......•.•.•..••....••Call ~

Nutshell ....•.•.•........Call .!
PFS: File .............•.•...... 579 li
~~~k~=rt s:~: i
~~ti~~~:~~~rt Writ~; ::::~J:: g
Think Tank .. 599 .g
Many other tilles available. ~

SPREADSHEETS
Lotus 1-2-3 .••.................Call
Multiplan ....••• 5115
Spreadsheet Auditor 2.0 ...••••.... 585

... 5149

... 5189

....... 5249

Canon PC-10 5509
Canon PC-20 5719
Canon PC-25 5939

Wordstar 2000 .... $239
Wordstar 2000 Plus .$289
R:Base 5000 $345

TRAINING
Flight Simulator 532
Typing Instructor. . 530
Typing Tutor III ..........•.. 530

BOARDS
AST Six Pack Plus
Everex
Graphic Edge Card 5319
Edge Card Full Graphic 5299
Hercules Color Card 5145
Graphic Card . . . . . . . . . . . . .5289
Paradise Modular Graphic 06-1 ... 5259
Five Pak . . . . . . . . . . . . . . . . .5154
Quadram E-Ram 80 589
Ouadlink 5325
STB
All Models Call
Tec Mar Graphics Masler . . 5449
126K Dynamic Memory . . . .. 5225
256K Dynamic Memory . 5299
Captain No Memory. . . . . . ... 5159

DISKETTES
Maxell MD-l IOty 100)
MD-2 (Oty 100)

KEYBOARDS
KeytronicS5'51 5169
5151 Jr 5179

Canon (((~@)))
PERSONAL COPIERS

..... 5759
. ..... Call

.5225
.. 575

........... 530

Word Perlect
(Ver.4.0) $209
Supercalc 3 (Ver.2) .. $159

SOFTWARE

IBM PC and 100% Compatibles
UTILITIES WORD PROCESSORS
1DIR . . . . . . . . . .552 Leading Edge Word Processor ..••.. 559
Copy II PC. . . • . . .520 Leading EdgeW/Pwith Spell & Mail. .5139
Norton Utilities 3.0. . . . . . . . • • . .. .553 Microsof1 Word 2.0 5225
Sidekick. . . .. 529 Multimate 3.3 5215
Sidekick (Unprotected) .. 545 PFS: Write. . . . . . . . . . . • • • . . . .. 579
Sideways .. 533 Wordstar w/Tutor . . . . .. 5169
Superkey . . 536 Wordstar Pro Pack. . . . .. 5239

GRAPHICS
Chartmaster .
PC Paintbrush .....
Turbo Graphix Tool Box

Amdex All Monitors. . . . . Call
Princeton Graphic HX-12 5445
Samsung
All Models. . . . .. Call
Sanyo CRT-36 __ 5149
Taxan 121 Green ....••.•••.... 5125
122 Amber 5129
420 RGB .5389
425 RGB/Green 5410
440.... ..5545
Zenith ZVM·122 Amber ..... 589
ZVM-123 Green. . .589
ZVM-124. . . .5119
ZVM-I30. . .. Call
ZVM-133Color/RGB.. .5409
ZVM-135Color/RGB W/Audio 5459
ZVM-136 5575

VIDEO TERMINALS
Altos Smart II 5769
Qume QVT Green 101 5299
QVT Amber 101 .......•........ 5314
Televideo 921 .... 5445
922 ................•...... 5599
955..... .. .5459
Wyse 50 . .. 5429
75 5559
Wyse 85 .. .. .. .. . . . . . . . . . 5579
Zenith Z-22 5499
Z-29 5625
Z-4g. . Call

PRINTERS
Silver Reed
EXP400 Parallel . . . . . . . . . . •. ..5209
EXP500 Parallel or Serial .. 5279
EXP550 Parallel or Serial. . . . .. 5389
EXP770 Parallel or Serial 5699
Texas Instruments
850 & 860 Series ...•. Call
Toshiba P134Q Parallel or Serial ••• 5529
P351 Parallel 51029
PLOTTERS
Enter Sweet·P6oo
Epson HI-80 ....
MONITORS

... Call

Anadex All Models. . . . Call
Brother All Models ... _Call
Canon LBP-8A1. . . _Call
C-lIoh A-1O-30 5439
F-10 Parallel or serial . .5869
55 CPS Serial or Parallel 51035
8510 Parallel (Prowriter) 5295
8510 BPI . 5315
Citizen MSP-10 5279
MSP-'5 or MSP-20. . .5409
MSP-25 5535
Comrex CR-2E . . . . . . . . . .. . .. 5309
CR-4 . Call
420..... . 51309
DaisyLaser PR101 Call
Datasouth DS180 . . . 51079
DS220. . 51299
DS-ppn 1 5449
Ds-ppn2 _. _ 5629
Diablo D-25 5549
630 API . 51484
630 ECSIIBM. . 51659
Other Printer Models ............• Call
Epson All Printer Models ...••••.. Call
Juki 5500 Call
6000 5169
6100 5355
6300 5679
NEC 2010.2015.2050. . 5619
3510.3550 5989
3515 51009
3530 .5935
88'0.8830.8850. . . . . . . . . . . .51379
P2.P3........... . Call
Ell 360. . . 5399
Elf 370 . . . . . . . . . . . . . . . . . . . 5389
Okidata All Printer Models Call
Panasonic 1090 . . .. 5175
1091 5239
'092 5349
1093 5429
KXP3151 5459
Siemens PT/BBlnkJet . . Call
PT189 InkJel . . . . . . _Call
Star Micronics
All Printer Models

Gem Desktop Call
Gem Draw Call

LANGUAGES
C Compiler (Microsoft) 5239
Fortran Compiler (Microsoft) 5209
Macro Assembler .•.•.. . 589
Pascal Compiler(Microsoft) .. 5179
Turbo Pascal 3.0 536

MONEY MANAGEMENT
Dollars & Sense w/Forcast 595
Tobias Managing Your Money 596
PROJECT MANAGEMENT
Harvard Total Project Manager 5245
Microsoft Project S 149

COMMUNICATIONS
CompuServe Starter Kit 518
Crosstalk XVI ..............•.•.. 595

CALL TOLL FREE 1.800.528.1054
FREE~I=:H=A=R=D~W~~:===R=E===!..."""'-~-:>C~-~~-01~~-m~S-ter.-.-531-5 ...

Air Express Shipping ~~DEMS ~o~~o~~oiA~~~;;ories .:: :g:::
See Details Below 4000 External. . . . . 5319 Sanyo MBC-775 Portable 51859

Anchor Automation Televideo PM 4T . . .55089
Anchor Express . 5259 PM 16T . . Can
Mark XII. . . . 5229 Wyse Wyse pc Dual . Call
Hayes Smartmodem 300 Baud 5129 Wyse pc 10 Meg. . Call
Smarlmodem 1200 Baud 5379 Zenith
Smartmodem 1200B(lBM). .5319 Z-150AII Models
Smartmodem 2400 Baud. . 5609 Z·160 All Models
Micromodem liE (Apple) 5129 Z.l38.
Novation Smart Cat Plus . .5279 Z.148.
Prometheus All Models. . . . . . . Call Z-171.
Racal-Vadic All Models. . . .. Call Z-200
US Robotics Password 1200 ..... 5195 DISK DRIVES

Alpha Omega Turbo 10. . .5599
Turbo 20 5849
Turbo 30. . . . . . 51109
Everex
10 Megabyte 5549
20 Megabyle 5689
60 Megabyte Tape. . . . . . . . 5879
Haba Habadisk for Macintosh. .5329
Iomega Bernoulli Box for IBM
10 Megabyte. . ... _•CaU
20 Megabyte. . . Call
20 Megabyte Plus .. Can
5 Megabyte lor Macintosh .. . Call
Rana Elite I .5149
Controller (WIDrive Only) 565

Inquiry 83 for MS DOS Products. Inquiry 84 for all others.

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add $9.00 per order for UPS ground shipping.
Orders 10 Ibs. and under you pay for ground service, receive air service at no exIra charge. Available on orders 11·20 tbs. $16 for air service. Orders 21-30 lbs.
$26 for air service. Prices & availability subject to change without notice. Send cashier's check or money order...all other checks will delay shipping two weeks.

Order Line: 1-800-528-1054
Order Processing: 602-224-9345

2222 E.lndian School Rd.
Phoenix, Arizona 85016
602-954-6109

Store Hours: Mon-Fri 10-5:30
Saturday 9-1

Order Line Hours: Mon-Fri 7-5:30
Saturday 9-1

Order Processing Hours: Mon-Fri 10-3

I VISA I. t"*~J CWF-785



NEC APC III PATCH

Figure 3: The program flow of the display I/O calls.

0000,0000

ATTRIBUTE
TRANSLATION

F800,OF70

NEC APC ill
CRT DRIVER

APPLICATION PROGRAM

dress 10:0. which modifies the text at
tributes and. finally. passes control to
the NEC screen driver (see figure 3).

Unfortunately. not all attributes have
a matching equivalent because the
display philosophy of the NEC micro
computer does not include back
ground colors and is limited to eight
foreground colors. To compensate.
APC III programmers can use under
lining. overlining. and reverse video in
all eight colors. Figure 4 summarizes
the attributes and the colors or gray
shades available.

To modify an IBM PC attribute. the
patch program has to recognize the
display mode as well as the requested
service. Only text modes (modes 0 to
3) and the selected services (06
scroll up screen. 07-scroll down
screen. 09-write character and at
tribute. OA-write character only. and
OE-write Teletype character) require

(continued)

THE SLICER SYSTEM
EXPANSION BOARD
For expanded memory, additional ports,
and real time clock
• Up to 256K additional dynamic RAM
• 2 RS232C asychronous ports

with baud rates to 38.4K for
serial communication

THE SLICER
Real 16 Bit Power on a Single Board
Featuring the Intel 80186
• Complete 8 MHz 16-bit micro-

processor on a 6" x 12" board
• 256K RAM, plus up to 64K EPROM
• SASI port for hard disk controller
• Two full function RS232C serial ports

with individually programmed
transmission rates-50 to 38.4K baud

• Software compatibility with the 8086
and 8088.

• 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing

• Software supports most types and
sizes of disk drives

• Source for monitor included on disk
• Bios supports Xebec 1410 and

Western Digital WD 1002 SHD
controller for hard disks

Fully assembled and tested only $995
Also available in several kit forms

• 2 additional serial ports for
asynchronous RS232C or
synchronous communication (Zilog
8530 SCC)

• Real Time Clock with battery backup
for continuous timekeeping

• centronics type parallel printer port
Fully assembled and tested only $750

Available in several kit forms also

THE SLICER PC EXPANSION BOARD
Gives your Slicer high performance
video capability
• IBM compatible monochrome video
• Video memory provides 8 pages of

text or special graphics capability
• 2 IBM type card slots for cO.lor video,

1/0 expansion, etc.
• IBM type keyboard port
Fully assembled and tested only $600

Available in several kit forms also

Also available: The jlSLlCER 188 $700;
8087 Math Co-Processor Bd. (call); 10 MB
Hard Disk $700; W.O. 1002-SHD H.D.C. Bd.
$200; Enclosures, Power Supply, and
Support Hardware.
Operating systems are CPIM 86 by
Digital Research. Inc. ($85), and MS DOS
by Microsoft Corporation ($175).
MasterCard. Visa, Check, Money Order,
or C.O.D. Allow four weeks for delivery.
Prices subject to change without notice.
The SLICER Bulletin Board at 300/1200
Baud 612/788-5909

Slicer Computers, Inc.
2543 Marshall St. N.E.. Minneapolis. MN 55418
612/788-9481 • Telex 501357 SLICER UD

SLICER-THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS
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BEST FRIEND
Makes PC-DOSTM Easy to Use!

Best Friend™ rescues you from cryptic DOS commands. Menu
driven with single key selections, Best Friend provides six easy to
use functions; file services, disk services, Input/Output options,
printer output redirection, typewriter, and a full-featured
Scientific/Business Calculator. Always a keystroke away. Best
Friend is there when you need it.

Scientific / Business Calculator

-Over 40 math functions included
- Printable on-screen tape display
-Can be moved to reveal all screen areas
-Can return results to your program

Electronic Typewriter

-Straight type-thru and line edit modes
- Automatic word wrap and margin controls
-Centering and underlining options

Printer Output Redirection

Capture the printer output (even "Print Screen"
data) from any program into a disk file. Great for
creating custom reports that can be printed
whenever desired.

Pop-Back Feature

Use Best Friend even while running another pro
gram. "Pop-Back" to Best Friend from all your
favorite programs including Wordstar™, dBASPM,
Lotus 1-2-3™, BASIC, and many more. Return to your
program just as you left it, or let Best Friend return a file
name to your program.

System Requirements

Best Friend can be obtained as one memory effi
cient program (uses 126K) or anyone function may
be obtained as a stand alone program. Best Friend
and family will operate on an IBM-PC, XT, AT or
true PC compatible. In addition, the File Services
and Printer Output Redirection functions are
available for most computers using CP/M-80™,
CP/M-86™, and MS-DOSTM
Best Friend is a TM of Elite Software Development. Inc Worclslar is a TM of MicroPro corp 1 2·]
is a TM of Lotus Development Co. IBM and PC· DOS are registered TM's of InternaTional Busmess
Machines. dBASE is a TM of Ashton Tale. CP/M-80 and CP/M-86 are TM's of Digital Research
MS-DOS is a TM of Microsoft Corp.

Elite Software Development, Inc.
P.O. Drawer 1194 Bryan, TX 77806

Inquiry 134

File Services

-Copy, Delete, and Rename Files
-Find, View, and Print Files
- Change File Attributes (Make hidden files)
-Sort files using up to two keys
-Tag files for group copy and delete operations

Disk Services

- Format and Copy Disks
- Make and Remove Sub-directories
-Change Disk Volume Label Names

Input/Output Options

-SpeCify Printer to any Port
-Set Serial Port Parameters
-Specify one printer as the system printer and have a

second printer "spool" files in the background.

il~~~~-~~~~~~iS;1
: Available at better dealers nationwide or call Elite Soft
I ware at 1-800-648-9523, Texas 409-846-2340
I
I Ca<efully Descdbe you, Best Friend (Full uersion) $84.95_
I Compurer·System! Best Friend (Demo uersion) $14.95_
I Mine is: _S bit_16 bit (Functional. with limitations)

I I Use: .--PC-DOS -----.MS· DOS Typewriter only $39 95
I _CP/M SO _CP/M S6 . -
I My compute,s name/model is. Calculator only $39.95_
I File Services only $39.95_

I The disk size I use is: Printer Output Redir. Only $49.95_ I
: o3 'it" , 05'1<"· OS·' 'Add $4 for shipping and handling to US. I
I cities. Add $10 per product for foreign orders I
I~~ I
I Amount: (TX 6% lax) I
I Shipping Add,ess: I
I Payment: VISA MC BankDraft Check I

I Credit Card Exp. Dote__ / __ I
I City: I
I Card": I
I State:_---.J!ip I
I Telephone: I
I II COD's and Purchase Orders WILL NOT be accepted by Elite Software. Texas residents
I add 6't salestax. Outside USA: add $10 and make payment by bank d,aft. payable in US I
L~o~r~a:.n~n~~:::- .1
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NEC APC III PATCH

[f a color text mode

Figure 6: The translation of the monochrome attributes. In addition to the IBM PC
attributes, the APC III supports additional features like overlining and vertical bars.

Figure 5: The translation of the color attributes. Note that the APC III cannot make
use of the background color or the intensity flag.

3 2 06

OVERLINE

BLINKING

RE VERSE VIDEO

UNDERLINE

VERTICAL BAR

COLOR BLACK a
WHITE

000 BLACK BLACK

001 BLUE

I010 GREEN

011 CYAN GRAY

100 RED LEVELS

101 MAGENTA

I110 YELLOW

111 WHITE WHITE

7 0

I BL I BACKGROUND I I I FOREGROUND I IBM ATTRIBUTE

l ~
'-----------------~J

, 1
~ 0

I FOREGROUND I 0 I 0 I 0 I BL I 0 I NEC ATTRIBUTE

l I

1)

I ~

7 6 5 4 3 2 1 0

000 000 NON-DISPLAY (BLACK ON BLACK) 0 0 0 0 0 0 x 0

000 001 NORMAL UNDERLINED CHAR X X X 0 1 0 X 0

000 111 NORMAL CHAR X X X 0 0 0 x 0

111 000 REVERSED CHAR X X X 0 0 1 X 0

111 111 NON-DISPLAY (WHITE ON WHITE) 1 1 1 0 0 1 X 0

Figure 4: A summary of the NEC APC III display attributes and the available colors
and shades of gray.

has been specified

flag or the IBM PC

background color.

at an earlier stage,

program interaction. All other re
quests can be passed directly to the
NEC CRT (cathode-ray tube), or dis
play, I/O driver.

If a color text mode has been
specified at an earlier stage, the pro
gram Copycode cannot make use of
the intensity flag or the IBM PC back
ground color. It generates the NEC at
tribute out of the remaining blink bit
and the foreground RGB (red-green
blue) information (see figure 5)

In a monochrome mod, all IBM PC
attributes can be displayed without
problems Figure 6 shows that the
NEC APC III supports display features
like overlining and vertical bars in ad
dition to the IBM PC attributes.

The assembly-code listing provides
a more detailed view of the attribute
translation process. Both program
segments, Copycode and Transfer, are
well documented and should provide
sufficient information for future
expansion

You might have a problem with the
missing link to the arithmetic copro
cessor because the patch program
overwrites the 8087 interrupt loca
tion. I would not regard this as serious
because the 8-MHz version of the
coprocessor is hard to obtain (few
APC Ills will come with the chip, and
most users will probably find it too ex
pensive). When the price comes
down, however. the 8087 will be a
must for a graphics environment.
especially for rotation, scaling, shear
ing, and translation of two- and three
dimensional images.

Copycode cannot make
use of the intensity
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Inquiry 47 for End-Users.
Inquiry 48 for DEALERS ONLY.

NEC APC III PATCH

XT-ISOW Sl29.00
AT-200 W SCalI

• Flip-Top For Easy &
Quick Access to Inside

• IBM Style Slide-In Case
Also
579.

• Same Dimension as
IBM PC/AT

• For IBM PC/AT & Com
patible Mother Boards
SCalI

PC AT ADD-O:\ CARD
• ATS I MB Memory Card SCalI
• ATS 1. 5 MB Multifunction Card. , SCali
• ATS 1.2 MB Floppy Disk Controller SCalI

PC/XT ADD-ON CARD

XT, AT KEYBOARD

XT. AT MOTHt:R BOARD

AT-Same Layout as
IBM PC/AT
SCali

XT, AT CASE

XT. AT POWt:R SliPPLY

Why Pay More-Build }bur Gum With
Ease-Have Fun-Save A Fortune
Introducing XT-16 Self-Assembly Kit
At Super Low Cost
• Including 256K XT-I6 CPU Mother Board, Color

Graphic Card, Floppy Controller, One DSIDD Slim
Drive, Flip-Top Case,
135 WPower Supply,
Keyboard, Assembly
Instruction, and User's
System Manual.

ONLY S775.00
• AT-32 Self-Assembly Kit
• IBM PC/AT Fully Compatible SCalI

XT-16 CPU MOTHER BOARD S265
• IBM PC/XT Fully Compatible, Run All Popular IBM

Softwares
• 8088 Microprocessor w/8087 Optional
• 81/0 Slots
• Up to 640K Memory on Mother Board

AT-H CPU Mother Board
• IBM PC/AT Fully Compatible
• 80286 Microprocessor w/80287 Optional
• 640K Standard, Upgradable to 1 MB on Board
• On Board Clock Calendar
• 8 I/O Slots SCalI

XT-nsW S 97.00
(Side Or Rear Switch)

XT-LED for Cap
Lock & Num. Lock
Big Return Key &

Shift Key
S85

FUTURE ENHANCEMENTS
With its graphics hardware the APC III
will challenge more computers than
just the Macintosh or IBM Pc. With the
addition of communications software.
the graphics capabilities of the APC III
are sufficient to emulate graphics ter
minals. The operating system. which
even provides an XON/XOFF protocol.
will handle most of the communication
interface. Standard communication
packages are available, but you should
evaluate them and, if necessary,
change the patch program to suit the
new application.

non-hardware programmers should
have no problem writing Pascal pro
grams for animation or complex dis
play applications, Many people work
ing in our lab who were unfamiliar with
lUrbo Pascal and graphics hardware
were able to put together animation
programs in an hour or two.

For other graphics possibilities,
Digital Research's DR Draw package
gives you a menu-di"iven interface and
eases the generation of graphics
images, But again, the APC III manual
does not explain how to interface the
graphics files to a high-level language.
Users unsatisfied with DR Draw might
use GEM (Digital Research's Graphics
Environment Manager), which provides
presentation graphics and Macintosh
fonts. as well as free-form drawing.
GEM will use the standard Macintosh
type pull-down menus, icons, and
pointing devices. With GEM, the NEC
APC III will be able to compete with
the more expensive Macintosh com
puter without special print equipment.

GRAPHICS ENHANCEMENTS
FOR THE NEC APC III

W hen the patch (see listing 1) ex
ecutes. the NEC APC III will ac

cept graphics commands and IBM
screen configurations without any side
effects. To increase speed. replace the
lUrbo Pascal graphics primitives with
specific hardware drivers to handle
directly the following interrupt services:
draw line. draw rectangle. fill rectangle.
and draw circle.

A hard Pascal interface will speed up
image generation by about 20 times.

Both graphics controllers (text and
graphics) and their customized hard
ware environment occupy roughly two
thirds of the main board and make the
APC III superior to most other low
priced personal computers. The APC
III can produce complex drawings or
even animated graphics 40 times faster
than the IBM Pc. And. the APC III
makes it possible to scroll quickly
through WordStar text.

Another interesting aspect of the
APC IIl"s graphics support is the GSX
(graphics system extension) kernel. This
add-on to the operating system (MS
DOS 2.11) interfaces via interrupts to
high-level languages and provides ser
vices similar to GKS (graphics kernel
system) on a graphics workstation.

The basic system supplies two GSX
disks. One contains the GSX kernel and
mouse and NEC printer interfaces. The
second keeps standard printer/plotter
drivers. Unfortunately..NEC 'doesn't
provide information about the GSX in
terface in the documentation: the com- .
pany does discuss printers but not the
programming interface. If the NEC
does support the interface to either the
GSX package or the NEC hardware,

To increase the speed for trigono
metric calculations without having to
buy a special compiler, you will have
to replace the standard keyboard
driver of an IBM PC compiler with an
additional keyboard-input subroutine.
Then you will need to remove the key
board-vector patch, leaving the 8087
interrupt unchanged. But losing the
comfortable built-in keyboard inter-

rupt may be a reasonable sacrifice for
much faster (20 to 50 times) and more
accurate calculations.

With this optional chip and both
graphics coprocessors, the NEC APC
III seems to be the fastest low-cost
IBM PC clone (with patch im
plemented, of course) on the market.
at least until the next supermicrocom
puter comes along. _

• PCP-128 Eprom Programmer $179.00
• Disk I/O Card (handle 2 Floppy Drive, Serial

2nd Optional), Parallel, Game, Clock w/cables
& Software. . . $169.00

• Color Graphic Card . .,........ .. S109.00
• Floppy Disk controller

(handle 4 drives). .. S 75.00

• OEM Dealers Welcome
• Please Call For Our Special Dealer Price

CJ.COMPUTERSCOR~
(Manufacturer & Distributor)
2424 W. Ball Road, STE B
Anaheim, CA 92804
Mail Order Hot une, (714) 811-89ll. (714) 811-891.1
(IBM is a lrademark of International Business Machine~ Corporation)



LJ Contact us for other low prices on hardware and software. LJ
Next Day Air Extra

FREE SHIPPING
NO SURCHARGE FOR Ma,terCa~ OR~

Call for latest prices.

10, 20, 33 and 44 MEG INTERNAL AND
EXTERNAL HARD DISK SYSTEMS

IBM PC'M

CALL

[J ~

11111111111111111111111111111111111111111111 .

o =10::;;:":;:')':'))':')1:3\m\

11M is a trademark of 11M Carp. LJ

256K, 1/360K drive,
10 Meg Intemal

Externals mounted with independent power supply and fan. Fully DOS 2.X or 3.X compatible. Both Inter·
nals and Externals boot from Hard Disk. 33 and 44 Meg Internal Disks include extender power supply. The
system comes complete and ready to install with the Hard Disk, Controller, Cables, Manual, Software, and
Mounting Hardware. One Year Warranty.

10, 20, and 33 Meg Hard Disks are available
with combined FloppyIHard Disk Controller

Card for additional $75.

10 MEG

Half Height

rDmPAIl®
Functional equivalent 10 a Compaq Plus.

$2549

COHlPAQ® CALL
@@g;j([fi2JfjJ@ 286" It simply works better.

Internal

External

Now using 3V2" shock-mounted Winchester drives. The
same as used in the Compaq Plus™. Also available with
2 half-height drives and 10 MEG HD- $2749
Or upgrade your Compaq to a Compaq Plus™ equivalent
with our 3V2" shock-mounted Winchester disk kit. In
cludes Hard Disk, Controller, Cables, Manual, software,

LJand Mounting Hardware. One year warranty. $549
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DIAL 1-800-426-5150
FOR EASY ACCESS BARGAINS.

'. .
• ~ __'4

w/384K
$197

"1\\'0 "rar Warralll)'

• ParaJld Purl
• Snial POri
• Optiullal (;amr Purt, S!;

• llpgradablt' HI ,\H-II\.
• Clock/Calendar
• Soflwarr indudrd

Onr Year Warranty

w/64K$249
w/384K$289

AST SixPak Plu.TII PC'S LIMITED
Six Function Carel$8

Quantities of 100 or more sets

$450
,,'K'

64KRAM
Set of 9 chips, 200 or 150 N3lIll!i«Ollds

"'«11""

Call us for competitive prices on larger quantities of RAM chips.

At! RUMIter 409

DISK DRIVES

n"'t art blllh·ptrlormanct disk drl...,
wdl·suitrd for the ATTN.

Paradi~r ~~~~~~~:I~~~'~h~~~~,~~rd" • 269
.".lh ..... ~ ..I~.,.~ ..<~II..'II" II"

PARADISE'
You can measure it.

$85 $95

fuUycompaliblt' .-i1h IBM PC AT', Dbll (.onlroll,,( om }.Oor J.I.

MITSUBISHI TEAC
Ha!r·Hfiaht.DS/OD H·B, Half·Htlahl, DS/DD

1281 RAM s" $49
20 MEG Internal Hard Disk $559
32 MEG Internal HardDlsk $729

IBMPCAr
PRODUCTS

119

Full} XT' romp,uiblC'.
Ont Yr:lIr'fl'arnnl}.

Dirt'rll)' rt'pl~u'~ pu"rr ,uppl) in PC·

$595
• Us", Floppy Controlltr Card • Hall HtllIh'
• IO.H Meg Formalled Capachy • Lo" Po"tr
• Used in Compaq O"'kpro.

1S0W

SOLVE YOUR POWER PROBLEM.

IT- POWER 135W

$89

D PC'S LIMITED
OUTSIDE TEXAS, ORDERS ONLY, CALL 1-800-426-5150

7801 N. Lamar, #E-200, Austin, Texas 78752
All calls for technical support and inside Texas,

call (512) 452-0323
Telex No. 9103808386 PC LTD

-CALL

l,oIllP'q I. I n,h"',.." Ind~III"~ 1ft4COlllp.q ''''''ft'' (OIIIplq D..~pm or,
l,."••.,k,o(COlllp.qCO..,,,t.tCo.pOUUOII

Includes Monitor

8087.2-CALL 80287-CALL

l'DmPAQf> ....
11'''''1'1)' "uk> ~lIe, @ff§!J(fjjJ!ifl@" Irvnn .ape

Backup System

$3495

I u _, , JHI ..

•11_" · ' 11 ..1< •

.... n.'.,.u J ••,""'."' ,.,•

............. iua k ll ..·U...-l,,,, ..

.-at u"ulh",",~ .. Iun .u~" ... , III...
rf'......~l.. ,.. , ..,.HI ( ~. _, ~ .
11\.\ lit , la, ,, ~ ,..,, ~ ~.n ,I<~

~ h kI. \1 11',,,. , '
.•h~ " .. to,.." ~__.....J

With 20 Me. Intemal Hard Drlve-$3595
With 33 Me. Intemal Hard Drlve-$3975
With 44 Me. Intemal Hard Drlve-$4175

INTEL 1017
Math Co-processor

6401,0... 3601 Drift,
0... 10 ........... Hft Drift

T.,. leek., U....

Compaq. rEAC, IBM, Irwin,
and 10u:1 2rt trademarks of
thtlr rt!lptcllvt companies.
All brand names art registered
tndtmarks. We are an

,.... independent saltS
LI organlZ2tlon.
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The First Idea-Processor For Programmers.

FirsTime™
Has features no other editor has.

• Fast program entry through single keystroke statement generators.
• Fast editing through syntax oriented cursor movements.
• Dramatically reduced debugging time through immediate syntax checking.
• Fast development through unique programmer oriented features.
• Automatic program formatter.

FirsTime is a True Syntax Directed Editor.
As the world's most advanced syntax-directed
editor, FirsTime lets you work with ideas by taking
care of the low-level syntax details of your program.
For example, you can generate complete statement
skeletons with one keystroke. Move the cursor from
one procedure to the next with one keystroke. Type
in code, and it's instantly formatted (you specify the
rules). Type an error, and FirsTime warns you
immediately. You can continue working if you wish.
Later, you can use the search-for-error command to
fi nd the error and fi x it.

FirsTime Has Thorough Error Checking.
FirsTime not only checks your syntax, but also
semantics. FirsTime identifies:
• Undefined variables, types and constants.
• Assignment statements with type mismatches.
• Errors in include files and macro expansions.

FirsTime Lets You Work With Ideas.
The Zoom command gives you a top down view of
your program logic.

The View macro command shows the expansions of a
C macro while in the editor.

The View include file command instantly shows you
the contents of an include file.

The Transform command allows you to change a
statement to another similar statement. for
example, a FOR to an equivalent WHILE.

The Search for next error command allows you to
find errors throughout your program.

The Cursor movement commands let you traverse
your program by logical elements, not just
cha racters.

FirsTime Works With Existing Files.
FirsTime works with standard ASCII files, so you can
edit any existing source files.

In Germany, Austria and Switzerland contact:
Markt & Technik Software Verlag
Munchen, W. Germany
(089) 4613-0

To Order Call: (201) 741-8188 or write:

SPRUCE TECHNOLOGY CORPORA TION

P.O. Box 7948
Shrewsbury, NJ 07701

FlrsTlme IS a trademark of Spruce Technology Corporation· MS-DOS IS a
trademark of Microsoft Corporation. IBM IS a trademark of International
Business Machmes Inc • Turbo Pascal 15 a trademark of Borland InternatIonal
• dBase III IS a trademark of Ashton-Tate

FirsTime for Turbo Pascal
FirsTime for dBase III
FirsTime for MS-Pascal
FirsTime for C

$ 74.95
$125.00
$245.00
$295.00
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P·R·O·G·R·A·M·M·I·N·G

BUILD A
TRAVESTY TREE

BY PETER WAYNER

A tree data structure improves search time
for travesty generation

THE TRAVESTY GENERATOR that
was presented by Hugh Kenner and
Joseph O'Rourke ("A Travesty
Generator for Micros:' November
1984 BYTE, page 129) works well for
taking short initial texts, finding proba
bilities of various combinations, and
generating a random output text. It il
lustrates the concept simply and uses
hardly any memory, but since it
checks the whole source text for each
and every letter of output. the time
that the program takes to finish the
task depends mainly on the product
of the lengths of the input string and
the output string.

If a frequency table could be con
structed, the output could be gen
erated in a time that is proportional
to the sum of the lengths. The time
it takes to build the table would be
dependent upon the length of the
source, and the time to write the out
put would depend on the size
desired. So, using a frequency table,
the time to write 10,000 characters
based upon a sample paragraph size
of 20,000 characters would take about
IO,OOOa+ 20,OOOb seconds where a
and b are constants. The simpler ver
sion offered by Kenner and O'Rourke,
which depends on the product of the

lengths, would take about 108e sec
onds, where c is a constant. The linear
behavior associated with frequency
tables would be very desirable for
large runs.

The problem with frequency tables
is that they waste so much space.
Combinations such as "qz" rarely (if
ever) come up in English, but they still
require space in the table. The
memory that these combinations con
sume is immense. A paragraph of
I000 characters has at most 997 dif
ferent combinations of four letters in
a row, but a frequency table would
take at least 304

, or 810.000, units to
store this.

The best solution to this problem is
to abandon the tables and replace
them with a forest of 60 data trees.
The root of each tree is either a punc
tuation mark or an upper- or lower
case letter. The branches that are at
tached to each root are the various
combinations of letters that follow in
the source string (see figure I) In a
fourth-order run of the program, each
branch is four nodes long, and each
node contains one combination of
four letters that is found in the text.
The leaf at the end of the branch con
tains the number of times the com-

bination is found. Given three letters,
a new letter to follow it can be chosen
by finding the three letters in the tree
and then randomly selecting one of
the twigs attached to it.

A TRS-80 Model 100 BASIC pro
gram that generates travesty text
using the tree data structure de
scribed is shown in listing I. It packs
the information in one long, three
integer-wide array, M. The first num
ber of the triplet of integers, M(n,1),
stores the letter of the branch in the
form of a number that refers to the
position of a letter in the string Q$.
The second number points to another
branch on the same level. and the
third points to the next node in the
same branch of the tree. The program
takes the sample text from an inter
nal file, codes it into matrix 1. and
then builds the tree. Finally, it writes
the output by examining the tree.

Since the Model 100 uses a BASIC
interpreter, it runs much slower than
Kenner and O'Rourke's Pascal pro
gram, but more abstract comparisons

(continued)

Peter C. Wayner is a senior majoring in math
at Princeton University. He can be reached
at the Department of Mathematics. Princeton
University, Princeton, NJ 08544.
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DeSmet
C

TRAVESTY TREE

MACINTOSH ™

DEVELOPMENT
PACKAGE

$150
Includes Shipping

ROOT

Runs on 128K and 512K Macintosh
• Produces FINDER/SHELL

applications
• Dynamic OVERLAY support

Full K&R C Compiler
• Native Code Compiler
• In-line asm directive
• IEEE S/W Floating Point

Assembler, Linker, and Librarian

Machine Code Debugger

Source Code Editor

"SHELL" Interface
• Environmental Variables
• Wild-Card Expansion
• Many Built-in Functions
• Command History
• Runs Any Application

> 120 Function STOia Library

>450 Function Macintosh ROM
Library

360 Page Manual

RAM Disk
Macintosh is a trademarl< licensed to Apple Computer, Inc.

r------------.,o Please Send Information.
o Send Macintosh Development Package

Check # Enclosed

SHIP TO:

ZIP

C~~R~I~
P.O. BOX C

Sunnyvale, CA 94087
(408) 720-9696

All orders shipped UPS surface. California residents
add sales tax. Canada shipping add $5, elsewhere add
$15. Checks must be on U.S. Bank and in U.S. Dollars.
Call 9 a.m.-1 p.m. to CHARGE by VISA/MC/AMEX.

L Street Address: 505 W. Olive, #767, Sunnyvale, CA 94086 J------------184 BY T E • SEPTEMBER 1985

LEAVES

Figure I: A diagram of the tree built for the letter "e" by the program when it
processes the string "Here are the shoes, the ships, and the sealing wax." Each
entry consists of one field that holds the character and two fields that hold
pointers. (The root uses only one pointer field.) The last entry on a branch (its
"leaf") uses the second pointer field to store frequency.

We can see from the tree that the only characters that immediately follow "e"
are "r." "_," "s:' and "a." The string "e_a' , is followed only by an "r:' and
this occurs only once. The string "e---5" is followed by an "h" (occurs two times)
and an "e" (occurs only once).

Listing 1: The TRS-80 Model 100 BASIC program that generates travesty text
using the tree data structure described. The source code for this program is
available for downloading via BYTEnet Listings under the name TRAVIOO.BAS.
The telephone number is (617) 861-9774. A version of the program for the
IBM PC is also available on BYTEnet under the name TRAVTREE.BAS.

10 REM A program to build a tree and then generate random text.
20 DEFINT T,M
30 DIM T(700),M(2000,3)
40 L=4
50 N =60
60 FOR X = 1 TO N - 1
65 M(X,1)=X
70 NEXT X
80 OPEN "ram:print.do" FOR OUTPUT AS 1
85 TIME$ = "00:0000"

(wntinued)



$95
............ $96

DolkJrs & Sense w/forcost .
Tobias Monoging Your Money

MONEY MANAGEMENT

INTEGRAnVE SOFTWARE
Enoble. . $329
lTomework . Sawe
Smart Software System. . ...........•459
Symphony $awe

SPREADSHEETS

Wordstor 2000 239
Wordstor 2000 Plus $289
R:Bose 5000 $345

l:otus 1-2-3 . . $ave
Multiplan . . $115
Spreadsheet Auditor 2.0 . $85

DATA BASE MANAGEMENT
Cornerstone. . '269
dBosell 'ave
dBose III . . .. Save
Nutshell. . ..............•ave
PFS:File . . $ 79
'FS,Report. . $71
Ouickc.ode. 5139
QuickReport. . $139
Extended Report Writer . . $ao
Think Tonk. . $99

.$18

.$95

...... $149
$189

.................. $225
. .... $75

.$30

CompuServe Stoffer Kit .
Croutolk XVI .

ChortmO$ler
PC Faintbrush
Turbo Grophix Tool Box .

Word Perfect
(Ver.4.0) $209
SupercoIc3(Ver.2) $159

SOFTWARE

10lR .... $52
Copy II PC. . ....•20
Norton Utilities 3.0. . ...........•53
Sidekick '29
Sidekick (Unprotected) '45
Sideways . . .•33
Superkey. . $36

COMMUNICATIONS

WORD PROCESSORS

PROJECT MANAGEMENT
Horvard Total Project Manager $245
Microsoft Proied S 149

UTILITIES

GRAPHICS

leading Edge Word Processor. . $59
leading Edge W/Pwith Spel & Mo~ .5139
Microsoft Wot'd 2.0 . . .. $225
Multimate 3.3 _ $215
PFS:Write ...............•. . .. $79
WordstorwfTutor. . .169
Wordstor Pro Pock . . .. $239

LANGUAGES
C Compiler (Miaosoft) ..•............. $239
fortron Compiler (Mictosoft) $209
Mooo Assem~. . $.9
Fascol Compiler (Mkrosoft) . _ $179
Turbo Fascol 3.0. . $36

TRAINING
Flight SimulatOf $32
Typing InstructOf .. $30
Typing TutOf III. . . . . . . . . . . . . . $30

DISKEnES
Max.IIMO-1 (Ory 100j .
Mo-2 (Oty 1(0)

PLOTTERS
Enter Sweet·P600
Epson HI-80 .

.~.

... $259
$229
$129
$379

.$319

.$609

.$129

.$279
$-

.$....
.$195

· .. $319

Save
· . Sawe

Save
$owe
Save
Save

...... $315
.$....

· .Sawe
· .$1859
.. $5089

.$
$owe

· . Sawe

.. Sawe
.$449
$225

.$299
· .. $159

.$249

.$319
· .$299
.$145
.$289

.... $259
· .$154

..... $89
..... $325

$769
. .. $299

$314
.$"5

· .$599
· .$459

$429
.$559

.... $579
.$499
$625

......... Save

......... $549
.$689

.... $879
......... $329

. .. $599
· . $1149

......... $1109

SILICON
SPECIALTIES

HARDWARE
MODEMS
AT&T
-4000 Extefnol
Anchor Automation
Anchor Express.
MorkXII.

Hayes Smortmodem 300 Baud
Smortmodem 1200 Baud
Smortmodem 1200B(IBM)
Smortmodem 2400 Baud .
Micromodem liE (Apple) .
Novation Smart Cot Plus
Prometheus All ,\I\odels
Rocal-Vodic All Modeh
US Robotics Fbssword 1200

COMPUTERS
NEe PC·8201 Computer
PC-840IA
8201 & 840 I Accessories .
Sonya MBC-775 Portable
Televideo PM 4T
PM 16T.
Wys. Wyse pc Dual .
Wysepc 10 Meg .
len~h

Z·150 All Modeh
Z·I60AIlModels.
Z-138
Z-148.
Z·171.
Z-2OO

DISK DRIVES
Alpha Omega Turbo 10 .
Turbo 20
Turbo 30 .
Eve,..x
10 Megob,te .
20 Megabyte .
6OMegobyteTope .
Hobo Hobodiik for ModntoVl
Iomega Bernoulli Box for IBM
10 Megabyte . . _ Save
20 Megob,te . . $ ....
20 Megabyte Phn . . Save
5 Megabyte for Macintosh. . Save
Rona Elite I. . $149
Controller {W/Orive OnlYl . . '65

BOARDS
AST Six Pock Plus .
Everex
Graphic Edge Cord .
Edge Cord Full Graphic
Hercules CokH- Cord
Graphic Cord .
Paradise Modukn Graphic 06-1
five Fall
Ouadrom E-Ram 80
Ouodlink
STI
AIlModeh
lite MarGraphiaMmter
126K Dynomic Memory
256K Dynomic MemOfy

Coptain No MenlOfY

VIDEO TERMINALS
Altos Smart It .
Oum. QVT Green 101 .
QVT Amber 101 .
T.levtdeo 921 .
922

9"
Wys.50
7S
Wyse 85.
Zenith Z-22 .
Z-29.
Z·49

LOWEST PRICES
NO SURCHARGE ON BANK CARDS

· . $0".

$209
$279

· .$389
· .$699

.... Save
. $445

$0_
$529

... $1029

· .. $a..
$....

.....-
... $439
· .$869
.$1035

$295
$315
$279

... $409
.$535
.$309

.. ,$awe
.$1309

..... Say.
· .$1079
· .$1299

.$"9
.... $629

. ..... $549
.$1484

..... $1659-. Sawe

. ..
.... $169

.. $355
.......... $679

.$619

.$989
.... $1009

... $935
· .$1379

$....
· .$399

$389.........
.... $175
... $239

$349
· .. $429
· .. $459
... $ave
... S....

. $169
...... $179

PRINTERS
Anodex All Models.

Brother All ModeJs
Canon lBP·SA I

C·ltoh A·IQ·JQ
f.IO Parallel or Serial.

55 CPS Seriol or Parallel.
8510 ParoUel (Prowriter) .
aSIOBPI
Citizen MSP-IO .
MSP-IS or MSP-20 .
MSP-25 .
Comrex CR-2E .
CR-•.
420.
DoisyLoser PR10l
Ootolouth 05180.
05220.
OS-PP#1
05-PP#2
Diablo [)'25.
630API
630 ECS/IBM .
Other Printer Modes
Epson All Pri...er Models .
Juki 5500 .
6000

"00
6300
NEe 2010, 2015. 2050
3510,3550
3515.
3'30
8810,8830.8850
'2, P3
Elf 360
Etf370
Oki data All Printer Models
Ptmolonic 1090
1091
1092 .
1093 .
KXP3151
Siemens Pl/88 Inkjet
PT/89 Inkjet.
Star Miaonics
All Printer Models .
Silver Reed
EXP400 Parollel .
EXPSOO Parollel Of Seriol ..
EXP550 PeroUel or Seriol .
EXP770 Parallel or Seriol .
Texas Instruments
850 & 860 Series.
Toshiba P1340 Parallel or Serial.
P351 Parallel .

Amdex All Monitoo
Princeton Graphic HX-12
Somsung
All Models : Save
Sony<> eRT·3'. . $149
lOxo" 121 Green............... . .$125
122 Amber. $129
420 RCB . . ... $389
425 RCB/Green . $410
.-40. . $545
Zenith ZVM·122 Amber ......••9
ZVM-123 Green . . ......•89
ZVM-124. . ... $119
ZVM·l30. . ......
ZVM·133 Cok>r/RGB. . . . $409
ZVM-135 Cob'/RGB W/Audlo . . ,'459
ZVM·IJ6. . $575

KEYBOARDS
Key-tronici 5151 .
5151 Jr.

MONllORS

Prices reflect 3% to 5% cosh discount. Product shipped in factory cartons with manufacturer's warranty. Please odd $8.00 per order
for UPS shipping. Prices & availability subject to change without notice. Send cashier's ·check or money arder ... all other checks will delay
shipping two weeks.

Inquiry 330 for MS-DOS Products. Inquiry 331 for all others.



Inquiry 44

CoPyrighted by Kyoto Artificial Brain ASSOCiates
Tech",cally supponed by ASTEC Inc. Price: US $ 400
Distributed by BYNAS

Prolog· K 1\81\ IBM-PCI~ I~ version

TRAVESTY TREE

(continued)

90 PRINT #l,"Beginning time ";TIME$
91 REM
92 REM Take the text from an internal file
93 REM and store it in array T.
94 REM This step can be eliminated if the
95 REM letters are processed
96 REM as they are read from the file
97 REM
100 M = 1
110 OPEN "rammput.do" FOR INPUT AS 2
120 A$ = INPUT$(l ,2)
130 T(M) = ASC(A$) - 64
140 IF T(M»32 THEN T(M)=T(M)-6
145 REM
146 REM These lines assign the appropriate
147 REM codes to punctuation.
148 REM
150 IF T(M) = - 32 THEN T(M) = 53
160 IF T(M) = - 20 THEN T(M) = 54
170 IF T(M)= -18 THEN T(M)=55
172 IF T(M) = - 5 THEN T(M) = 56
174 IF T(M) = - 25 THEN T(M) = 57
180 IF T(M)< >0 THEN M = M + 1 GOTO 120
182 REM
184 REM Finally a wraparound pad is added just like
186 REM the original Travesty program
188 REM
190 FOR X= 1 TO L
192 T(M) = T(X)
194 M = M + 1
196 NEXT X
290 REM
291 REM Now build the tree using matrix M.
292 REM The letter at node n is stored in
293 REM M(n, 1), the pointer to equal levels
294 REM is placed in M(n,2), and the pointer
295 REM to the next level down is M(n,3).
296 REM
300 FOR A = 1 TO M - L
3100= 1
315 Y = M(T(A),2)
320 IF Y = 0 THEN Y = T(A)GOTO 600
400 IF M(Y,l)=T(A+O) THEN 500
410 IF M(Y,2)=0 THEN 600
420 Y = M(Y,2)
430 GOTO 400
500 REM
505 REM If there is a match then look further until a set
506 REM of matches reaches down to the bottom level.
507 REM If not, add a branch.
508 REM
5200= 0+ 1
530 IF 0 < L THEN Y = M(Y,3) GOTO 400
540 M(Y,3) = M(Y,3) + 1
550 GOTO 999
600 REM
601 REM A subroutine to add a branch.
602 REM
610 P=L-O-l
620 FOR X = 0 TO P
630 Z= N +X
640 M(Z,l) = T(A + X+ 0)
650 M(Z,2) = 0

Applicable machines
-SUN 2 -apollo
- USTATION EI5 - VAX

T.l : 5-893·3201,5-893.0888
T" 72409 UPTHI, 61253 ITCOY

HONG KONG OFFICE
ATTN: MAS. CHEN

JAPANESE QUALITY
AT INCREDIBLE LOW PRICES

INQUIRE TODAY

EAST DIGITAL co., lTD.
2nd Fl., No. 432 K ....ng·Fu S. Ad. Ttl ; 703-2243.703·2371
T.lp.r, T,lwen. A.O.C. Thl : 10531 GEEMING, 20830 fOeL TO

Fast delivery - We manufacture and control every stage
of design and production. Many outstanding and unique
products never shown before.

eKC!. (KYOTO COMMa1\: LISP) can be used
as COlllmon Lisp interface of CYKEI~j\'EL.

KCL was developed by Kyoto University.

Common Lisn +CYKERNEL (GKS)

FEATURES
I)Edinbur~h DEC-IO I'rolo~ syntax

Tht, syntax and most of lIs Illllll III I'rf'dlC<t\('s ,tn' basl'd Oil Edlllburgh [lEe 10 I'rollllo(

\\hl('h ,,, rt'gard('d ,\" '-tandard l'r(llllg ,,\-:c.tem

2)Scfl'en Editor for easier modification of Prolog program
J'n,I"g f\,\HA ha" n ... \1\\11 sen'I'1l l'clllo,r I'rlltx!ll'pn,vldlll}.: (,f('t"lt'nl (·dllm).!; ()1 J)llJ}.,'T<lIllS

'!'rUt'lIlI ha ... lht' ha'il( fanhlll''' o( tht' 1-:.\1/\(:-' ",Ul'l'll l'tlll\>! \\Iudl \\;1" dt'lt'loped at .\11'1

3)lligh proces..~ing speed
I'rolug h ..\BA \\r11lt'11 all 111 a"'~:l11hl\ l;tll).!;tlilj..W ("H'pl (til the '-(f"t'll ,'(htor ".'I'Clllt",

prUllf;ll11" at a non (""I "(X'1..·d

Common Lisp + CYKERNEL can be used as a powerful tool for

development of AI application. The graphic facility provides an

excellent means to interface the AI application and human.

Prolog-KABA is a high performance Prolog system for microcom
puter developed by KABA (Kyoto Artificial Brain Associates) placing
emphasis on user-friendly operation.

rEmm
- BYNAS DIVISION, UNY CO., LTD.

SF, DAI-NAGOYA BLDG, 28-12, 3-CHOME. MEIEKI.

~:C~:~~:A~~U;8~:S~~Y:~L~;OJ~::O~NUNYHONSH
I'rlces (ln' "ubj('cl to chan,!.!£' without notlCt'
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MICROCAP and MICROLOGIC are
available for the Apple II (64k), IBM PC
(128k), and HP·150 computers and priced
at 5475 and 5450 respectively. Demo
versions are available for 575.

MICROCAP II is available for the
Macintosh, IBM PC (256k), and HP-150
systems and is priced at 5895. Demo
versions are available for 5100.

Demo prices are credited to the
purchase price of the actual system.

"Typical MICROLOGIC Diagram"

Reviewers Love
These Solutions

Regarding MICROCAP ... "A highly
recommended analog design program"
(PC Tech Journal 3/84). "A valuable tool
for circuit designers" (Personal Software
Magazine 11/83).

Regarding MICROLOGIC ... "An effi
cient design system that does what it is
supposed to do at a reasonable price"
(Byte 4/84).

Now, to get on line, call or write today!

Spectrum Software
1021 S. Wolfe Road, Dept. B
Sunnyvale, CA 94087
(408) 738-4387

MICROLOGIC:
Your Digital Solution

MICROLOGIC provides you with a
similar interactive draWing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It proVides
you with libraries for 36 user-defined
basic gate types, 36 data channels of 256
bits each, 10 user-defined clock wave
forms, and up to 50 macros in each net
work. MICROLOGIC produces
high-resolution timing diagrams showing
selected waveforms and associated
delays, glitches, and spikes-just like the
real thing.

"Typical MICROCAP Transient Analysis"

works. In addition, you get even more
advanced device models, worst case capa
bilities, temperature stepping, Fourier
analysis, and macro capability.

(~ ~----
C'-.~--;-~I H) /),;;~_L
( 2:1\_~J~qqO~ I

\
'~6/7~ _
oQ ~'?j)"""----~ /;

--.;

How many long unproductive hours
have you spent "in line" for your simula
tion? Well, no more. MICROCAP and
MICROLOGIC can put you on line by
turning your PC into a productive and
cost-effective engineering workstation.

Both of these sophisticated engineering
tools provide you with quick and efficient
solutions to your simulation problems.
And here's how.

MICROCAP:
Your Analog Solution

MICROCAP is an interactive analog
circuit draWing and simulation system.
It allows you to sketch a circuit diagram
right on the CRT screen, then run an AC,
DC, or Transient analysis. While pro
viding you with libraries for defined
models of bipolar and MOS devices,
Opamps, transformers, diodes, and much
more, MICROCAP also includes features
not even found in SPICE.

MICROCAP II lets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

Inquiry 346



Inquiry 236

A Computerized Thesaurus
90.000 Synonyms For Over 9.000 Key Words

Writing Consultants
A Division of Microlytics

Suite 410. 300 Main St. East Rochester. N. Y. 14445

Orders only: 800-828-6293 Info: 716-377-0130 (continued)

TRAVESTY TREE

1330 A= 0
1331 REM
1332 REM Use array S for sliding storage of
1333 REM the last I characters printed. Use
1334 REM modulo arithmetic to keep track.
1335 REM
1340 DIM S(L)
1350 X= INT((M - L)' RND(1))
1360 FOR Z= 1 TO L
1370 S(Z) = T(X + Z)
1380 NEXT Z
1390 REM
1391 REM A letter has been found. Go down
1392 REM one level on the tree.
1393 REM
1400 REM
1405 Y = M(S((A MOD L) + 1),2)
1410 FOR X = 1 TO L - 2
1420 IF M(Y,1)=S(((A+X) MOD L) + 1) THEN 1450
1430 Y=M(Y,2)
1440 GOTO 1420
1450 Y= M(Y,3)
1460 NEXT X
1500 IF M(Y,2) = 0 THEN 1570

660 M(Z,3) = Z + 1
670 NEXT X
680 M(Y,2) = N
690 M(Z,3) = 1
700 N = N + L - 0
710 GOTO 999
990 REM
992 REM Close the loop and proceed on.
993 REM
999 NEXT A
1000 REM
1001 REM Generate a p. character·long text of order L,
1002 REM by searching the tree of (1-1 )·tuples that match.
1004 REM Then choose one randomly.
1005 REM
1050 PRINT #1 ,"Time to form tree:";TIME$
1060 P=400
1100 PRINT #1,"M=number of seed letters=";M
1110 PRINT #1,"N=number of nodes used=";N
1120 PRINT #1,"L=depth=";L
1130 PRINT #1, "P = size of output = ";P
1140 GOTO 1300
1145 REM
1150 REM A short section to print the tree if needed.
1160 REM
1200 FOR X = 1 TO N
1210 PRINT #1 ,USING "####";X;
1220 PRINT #1,USING "###";M(X,1);
1230 PRINT #1 ,USING "#####";M(X,2);
1240 PRINT #1 ,USING "#####";M(X,3);
1250 NEXT X
1260 REM
1300 REM Begin the text generation using 0$
1301 REM whose j·th character corresponds
1302 REM with the tree code i.
1303 REM
1310 DIM 0$(60)
1320 0$ = "ABCDEFGHIJKLMNOPORSTUVWXYZ

abcdefghijklmnopqrstuvwxyz ,.;'"

S Check one:

o Check 0 VISA

o MC 0 COD

'" recommend IVord Finder j;'om
A hall dOli 10 Z~{J!.

Peter McWilliams

Special introductory offer. only

$79.95! (Regularly SI24.95). Add

S2.50 shipping and NYS residents

add sales tax.
Okay! My order is enclosed 1'01'

:: -._-~,.~ :':"- ::;.!
\ 'I't" •

. ~: ..... '. ~, ' ~-" .
. -

• .. t' j or' .<.'II:@.

New 128K SBC with
Hard Disk Controller

only$595.

• Source Code
and Drivers

• I/O Expansion
• Floppy and Hard

Disk Controllers
• CP/M<Xl3.0

To order or enquire, call us today. Megotel Computer
Technologies Toronto Engineering Office (416) 745-7214. Or
write our U.S. Soles Office 1051 Clinton St., Buffalo N.Y. 14206

~"aa=~ilatel

128K SBC Includes:
• 6MHzlBOBlXl
• Video Controller
• 2 serial Ports
• 4 Parallel Ports

4/1 X 8/1
• No Hard Disk Controller required
• No terminal required. Includes

Video Controller and CP/M® 3.0
• ST-506lnterface on board
• Floppy Disk Controller runs

any size floppy drive

• OEM Discounts Available
Other models include: CP/M® 2.2, 64K or 256K
RAM, Time of Day Clock, E2PROM, Peripheral
Expansion & RGB Color Video Display

Improve your writing by finding the

perfeel word. Put your cursor on a

word and pop up a window of ,'"ords
with similar meaning. Pick one. and

voila your nC\I.' word replaces your

old word. It's so fast and easy you' \I
use it all the time. Works righl within
WordStar (3.0. 3.3. 2000). Multi

mate. Word Perfect. M SWord.

IBM Writing Ass·t .. and Pfs-Write.

Specify word proL'.. computer. and

operating system (MS/PC DOS or

CP/M 80)
Name _
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From day one, Xerox and Diablo sheet feeder. As well as the capacity to
have been known as the two best names handle up to 16 computers at once.
in daisywheel printers. And now there Then there's the 0-36. It's so reliable,
are three more in the Xerox line to it averages 4,000 hours of print ing
choose from. ri]~m~m~1 between maintenance calls.

The Xerox Advantage And each of these new
0-25 Diablo printer turns printers is compatible with
out letter quality documents most computers on the
quickly and quietly. And it does all that market, including the IBM-PC.
for the price ofa dot matrix printer. So if you're looking for the latest in

At 80 C.p.s., the D-801F is the fastest daisywheel printing technology, call
daisywheel printer ever made by 1-800-833-2323, ext. 25, your local
Xerox. It has a built-in double bin Xerox office, an authorized Diablo

or Xerox dealer or send your business
card to Xerox Corporation, Dept.

25192, Po. Box 24; Rochester,
NY 14692.

Threemore
firsts from
the people
who
invented
the wheel.

< For !'lore Information from Xerox, Circle 395 on t



TRAVESTY TREE

1510Y1=Y
1515 Z=O
1520 Z=Z+M(Y,3)
1530 Y = M(Y,2)
1535 IF Y>O THEN 1520
1540 Z = INT(Z*RNO(l) + 1)
1545 Z=Z-M(Y1,3)
1550 IF Z>O THEN Y1 =M(Y1,2):GOTO 1545
1560 Y=Y1
1565 REM
1566 REM A letter is found. Print it and add it
1567 REM to the list.
1568 REM
1570 Z=M(Y,l)
1574 S(((A + L - 1) MOD L) + 1) = Z
1580 PRINT #1 ,MIO$(Q$,Z, 1);
1590 A=A+ 1
1600 IF A<P THEN 1400
1610 PRINT #1," "
1620 PRINT #1 ,"Finishing time:";TIME$
1630 PRINT #1," "
1640 PRINT #1,"
1650 END

can be made by looking at the in
creases in time the programs take to
process larger input files. To do so, I
took the opening paragraph of
Vladimir Nabokov's Pnin and
generated 500 characters of fourth
order text. Then I took 1741 letters of
George Bernard Shaw's introduction
to Man and Superman and produced a
10,000-character text.

Using the formula given by Kenner
and O'Rourke for their Pascal pro
gram. the two runs would take 0.8k
and 27 .6k seconds. respectively
(Here. k is a system constant.) My pro
gram took 5.5 and 81.5 minutes. re
spectively. Consequently. while the
second program would have taken 32
times longer than the first with the
Kenner and O'Rourke program. it took
only 14 times longer with mine. So as
the problems get larger. the advan
tage of using a tree structure becomes
apparent. _

1050 E. MAPLE RD. • TROY, MI 48083 • (313) 589-3440

Lyben
COlllputer
Systellls

Preserving your data is vitally
important. Lose it and you've lost

both time and money. That's why
Verbatim Datalife Diskettes have 6 data-

shielding improvements for greater disk
durability and longer life. They come standard

with the 5 year warranty that's 5 times longer
than the industry standard-it guarantees trouble

free recording, storage, and retrieval. And to
help introduce you to the Verbatim quality stan

dard we're running a special offer on many of their J.!:::iii;;;::;~
products, including-Datalife and Verex Diskettes, ~iiii;::=

Cleaning Kits, Disk Drive Analyzers.

What separates us from our competition? Simply a combination
of the best service in the industry, highly competitive pricing, and
an ever widening range of products. Above all we care about
our reputation and are willing to work on a lower margin while
delivering what others only claim-and we do it all on a day-in
day-out basis.

This fall 1/4 million subscribers to Byte magazine will be
receiving our catalog with a special discount offer on the cover.
We strongly feel that if you try us just once you'll join our list
of satisfied confident customers. Lyben Computer Systems wants
to be your source for computer supplies and accessories.

190 BY T E * SEPTEMBER 1985 Inquiry 225



The faster you can do a job.
the faster you can do another.
And the more jobs you do, the
more money you make.

A simple business principle
around which weve craftily
designed the lIT XTRA1lol XP

A personal computer burst
ing with the speed and power
you need to move ahead and
stay ahead. Over three and
a half times faster and fully
comPatible with the IBM XT.
'lWenty-five percent faster
than the AT. And twenty-five
percent faster than the AT
on a Lotus recomputation.

Example. A spreadsheet

that once took 32 seconds
to compute now takes a mere
9 seconds.

Time savings for other
business tasks are equally
staggering.

Imagine all the extra
muscle of the 80286 Intel
microprocessing chip conve
niently Packaged in a very
small sPace.

And imagine the very same
tilt-and-swivel monitor, built-in
telecommunications port. IBM
comPatibility and the host of
other computer niceties that
have made the whole family
so successful.

Now stop imagining. And
start dialing.

Call (800) 321-7661, or in Cal
ifornia. (800) 368-7300 today.

Well tell you your nearest
lIT authorized dealer of the
fastest PC in the known world.

The lIT XTRA XP
.And call quickly. Before

the rest of the business world
Passes you by.

Faster than you can imagine.

© 1985. m Systems. Inc.
IBM lITand AT are registered trademarks of International Business Machines. Intel 80286 is a registered trademark of Intel Corporation.

The n_ m lITRA.. XP is scheduled to be available summer 01 1985.

inquiry 194 for End-Users. Inquiry 195 for DEALERS ONLY. SEPrEMBER 1985 • BY T E 19J



You can still buy
qualityand dependability

at a reasonable price.
That's exactly what we drive home at Viasyn. We offer you a whole line

of CompuPro® IEEE 696/S-100 Bus boards. Along with single- and multi-user
systems compatible with over 3,000 standard business applications, plus a wide
variety of scientific and industrial programs. Each one's a value our competition
finds hard to beat.

You can choose from a broad range of CPU boards, memory boards, disk
controllers, network and interface boards, plus PC Video, in color or black and
white. You can mix or match 8-bit and 16-bit software on the same machine or
on different machines. And pick just the power and memory you need. Object:
to grow and multiply in capabilities, at optimum cost efficiencies. Without sacri-
ficing quality or dependability. ~~

If that's what you're driving for, write us for our new
short-form catalog or simply call our toll-free number.

The CompuPro People

Where Computers Grow
26538 Danti Court, Hayward, CA 94545-3999

Ca1l800/VIASYN-1. In CA, 800/VIASYN-2. TWX: 510-100-3288 VIASYN CORP
CompuPro is a registered trademark of Viasyn Corporation.
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P·R·Q·G·R·A·M·M·I-N·G I·N·S·I·G·H·T

PRINTING PASCAL
GRAPHICS

BY KELLY W. DAVIS

A simple subroutine dumps Apple Pascal graphics
to any Epson MX-series printer

Figure 1: An example of a graphics screen printed by intrinsic unit Screendump.

I BOUGHT MY EPSON MX-80 printer
and my Apple " computer with vi
sions of graphics like the Mona Lisa
dancing through my head. But I quick
ly discovered that Applesoft BASIC
doesn't simplify graphics creativity. In
fact. it forces any would-be da Vinci
to delve into the mysterious realm of
machine language. As everybody
knows. machine language doesn't
even make addition look easy, much
less drawing complex pictures.

In desperation, I reverted to one of
my favorite languages-Pascal. So far,
Apple Pascal has met every creative
expectation but one: It doesn't come
with a screen-dump command. This
might not seem like a big deal to a
person who has never worked on
more than one picture at a time. But
after 30 or 40 graphics creations, a
screen-dump routine comes in handy.

So I wrote one. Screendump
(available for downloading from
BYTEnet Listings at (617) 861-9774)
takes whatever graphics are current-

Kelly W. Davis (292 Howe Ave. Apt. G,
Sacramento, CA 95825) works at McClellan
Air Force Base as a field service engineer and
is a part-time student. majoring in
mathematics.

lyon the screen and dumps them to
any MX-series printer from Epson. I
wrote Screendump as an intrinsic unit
under Pascal and stored it in the
library. I can call my routine in any
program under the USES statement
and after the TURTLEGRAPHICS
declaration.

After I've programmed my graphics
creation, I type PRINTGRAPH. Screen
dump scans the screen from top to
bottom 29 times. Each time it looks
at the Boolean equivalent of either 2
or 7 graphics screen bits, converting

them into their binary-coded equiva
lents. Screendump then stores them
in a single-dimensional array (PR
ARRAY) 280 bytes deep, which is sent
to the printer. Screendump takes
about eight minutes. An example of
the graphics screen printed by
Screendump is shown in figure I.

Dumping Apple Pascal graphics to
a printer can be helpful if you need
to develop many graphics screens,
because instead of keeping them in
your head, you can print each one out
and enhance it individually. _
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NETWORK .PC:
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%,

AND GET 14-30 DAY SOFTWARE RENTALSt...
Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

GAMES & EDUCATIONAL SOFlWARE FOR YOUR APPLE 1/ & MACINTOSH
(Ptease add $1 shipping and handling for each hlle ordered trom below.)

24.97"
20.77"
21.00'

27.00'
27.00'
18.00'
20.00'
15.97"

5262.00'
110.00'
32500'
275.00"
205.00'
105.00'
107.00'
102.00'
20000"

46.00"
90.00"

325.00'

222.00'
345.00'

74.00'
570.00'
22700'
32000'
19500'
125.00'
35.00·

222.00'
68.00'
64.00'

159.00'
252.00'

Wholesa~

520.50'
27.00'
27.00'
59.95'

Micro Pro ~dsrar2000 •
MicroRimClouf
MlCroRIm RBase 5000
Midrosott C ComPiler
Mkrosoft ~d-Latesl \lerslOrl 2 0
Mkrosoft MUfflplan
Microsoft Mouse
Monogram Dollars & Sense

"'Mutbmate Mult/mille (L,JfE;-Sf .........,~I()(l

NOrton Ncxfon /JIllttteS 3 0
Oasis The Vib'd Plus
Open Systems PIO Sales AIR INVGIL AfP

TeamMgr
Powet- Base Power Base
Real World GIL AlP AIR Ot OEIINV
Aosesoft PrOkey ~SJOfI 3
Ryan McFarland RM COBOl.. (Dev System}

.Samna Samn Wora Prr :e ~ 1r

II-Samna Word
II- Satelrte Software WJI Prr/f

Softcraft fancy fonts
Softstyle SET-fX
Software Arts TKI S<Nver
Software Publishing PFS File Wflte Graph
Software PublIshing PFS Repcxf
Sorcim Supercalc 1/1
Xanaro Ablilfy

"'Infocom lcxk I Ot W,tness
"'Infocom Deadlme Ot Suspended

MICrosoft Flrghf S,mulator
Mouse Systems PC Pamt-Turn your PC

mto A Color Maclntosh
'Scarborough Mastertype

SlerTa On·llne Kmg:s OueSI
SlerTa On-LIne Crossfire
SutMoglC N,ght M,sslOfl PmOali

.Splnnaker Alphabet loo Kmder Camp
Story Machme Face Malf.et Hey Drddle Drddle
rhymes & Riddles

.Splnnaker Della CXawlOg

...Sptnnaker MOSf Amazmg ThlOg
Virtual Combinattcs Micro CookOOOk

531000'
310.00'

25.75"
26.00'
49.75'
34.75'

305.00'
265.00"

48.00'
20.00·

157.00'
33.00"
57.00"
28.00'
73.00"

235.00"
3-4.00"

185_00'
240.00'
6800'

13750'
110,00'
2650'

135.00'
265.00'
245.00'
222.00'

GAMES & EDUCATIONAL SOFlWARE FOR YOUR IBM
(Please add $1 shiPPing and handling for each tit~ ordered from below.)

Who"sale

542.00"
23.00'
23.00'
34.00'
28.25'
19.75'
45.00"
81.00'
31.25'
32.00'
26.50"
36.50'
26.91'
32.50'
24.50'

ATI How /0 U.\l' MIJlr,mdle
ATI Ill/ro to PC DOS ~II&II

AlIlnlro to BASIC
Bluebush Cht;>S-'> ,Your TougheS/Op()OfJCfllj
81uechlP MillfOfIalfe'OrI Baron Of TyCoon
8fodert>und loae Runner
CBS Goren- Bfldge Made Easy
CBS Mastering /he SAT
CDEX Tramlng tor WOrd Star
Comprehensnt'e Intro '0 Personat ComPUting
Dayldson Ma/h Blas/er Word Attack
Dayldson Speed Redder II
Hayden Sargon 11/
Indrvldual Prolessor OOS
IndlYIdual The In~truetor

BUSINESS SOFlWARE FOR YOUR IBM
(Please add 52.50 shiPPIng and handling for each tlt~ ordered from below.)

.Ashton·Tate B~

.Ashton·Tate f dnJ ~ "

Borland Turbo Pascal
Borland SICi(' KiCk (PrOlecled}
Borland Turbo Pascal 8087
Borland Superkey
BPiG ARorAP
BPI Aurd
BPI PerSOtMI ACCoufl/mg

"'Central Potnl Copy f/ PC
Conceptual Instruments Des" Organizer
Digital Research CPIM·86
Dtgrtal Research DR Logo
Dtgltal Research Gem DeSJelOO
Dtgrtal Research Gem Draw
EnertronlCS Energrdph,cs wlfh PIoner OpIIOfl
Funk Software 's'deways

.Harvard 'j, " ~.A.l1 aqpr
Harvard ,JI Prote< I MimaQf"

"'Haye!o )ffl "'...... Fm d'

.Hu~n Edge The ...., dg. m nt Edt}!

.Human Edge The Sal!' Edgt

.Human Edge Mmd P, )w
llfetree ~kswrlterQclul

"'lotus Development Lotus I 2-3
MOBS Knowledgeman
MIcro Pro Wordstar 2000

20.77'
24.97"
29.97"
65.00'
1977'
2517"
3100'
2517"
2100'

510200'
10200'
10200'
7900'
6600'
5200'
89.98'

237.00'
67 SO"

125.00'
134.00'
68.00"
95.00'

135.00'
85.00'
8150'

Wholesale

523.00'
24.50'
2897"
20 SO'
2097"
2200'
2200'
26.50'
27.00'
2825'
26.97"
18.97"
18.97"
20.00'
15.97"

Mt~ Computing Mac Andck Mac Only
Palatu Mac Tyoe-Mac Only
PenguIn I)

PengUIn P!'nsatc Ot Xypt1U~
Penguin V
ProfesSfiOf\aI Software Trlllip Ff!\!f!f
Pryonty Software fOtOJdlJCfl Oue~t
Scarborough Mas/er Type
Scarborough Run lOt me Money
Simon & Schuster Typmg Tulor fII
Sir-Tech WI/ardry
Sir·Tech Kmghl 01 {)amonds
Su·Tech Rescue Rdldcrs
SUtMoglC Nigh/ M,sslOrl PlnOal

"'Splnnaker AlphaOCI Zoo Face Maker
Kmder Comp Hey Dtdd/e {)ddle
Rhymes & R,odles S/Oty Machme

",Splnnaker The Mas/ Amazmg Thmq
"'Splnnaker Delta Drawmg

TtMakerChckAl1 MacOn/y
Warner DeS/< Organuer
Vide. Fun Pac/<·Mac Only
Vtde. Mac Checkers & Reversal
Vide. Mac ~as-Mac Only
VM;Se. Mac Gammon & Cr'bbage·Mac Only
Virtual Combmahcs Mcro Cookooo~

Wholesale

$65.00·
35.97"
2825·
19.75'
19.00'
28.75'
31.91'
53.50'
20.91'
45.00'
26.91'
37.91'
29.91'
29.91'
47.00'
24.75'
25.75'
27.00'
20.50'

22.00'
25.00'
23.50"
65.00·
24.00'
19.00'

BUSINESS SOFlWARE FOR YOUR APPLE II & MACINTOSH
(Pfease add 52.SO shlpptng and handhng for each title ordered from beJow.)

5165.00' ...MlCrosoft W v
30.00' .MlCrosoft F I If

205 SO" .MlCrosoft t.f

40.00" MICrosoft BaSIC lor Macmfosh
20.00' MICrosoft Chart lor Macln/osh
34.00" Monogtam
60.00" Monogtam Dollars &. Sense fex MdUn/osh
40.00' Odesta He/'K lex Macmlosh Reg s 512K

101.95' Senslb~Software SenSlOle Speller IV
29.95' Softcraft Fancy Fonts
25.50' Software Arts TK Solver' for Mac

110.00' Software Publishing PFS F,le W"/e Of Graph
98.00' Stoneware DB Master-Mac Tool
7500' Proyue OveNue·Mac Only
85.00' RM:> Grande Software Sotrmaker /I

105.50' Te~s F,ICVlsI()rlIOt Mac

Arrays Home Accountant-Mac Only
A.don Arl PortlollO & Card Shappe
Bluechlp Bdr M "'r-( '"
&odefbund Loadrunner
Brodefbund Choollher
Brodefbund Prmt Shop
Brodefbund Dazzle Draw
CBS Mastermg the GRE
CBS Murder by the Dolen
CBS Goren Bfldge Made Easy
Countf1t"potnt The News Room
Davidson Speed Reader /I
Davtdson Malh Blaster
Davidson ~d Anack'
1st Byte Smooth Ta/1Iet-Mac Only
Hayden DaVmCI·House1lnteoOls Landscapes
Hayden $argon 111
Intocom Deadlme or $u5pendea
Infocom Enchanter Planetfall

Cunhroals WI/ness 01 lork I
Infocorn Hltchrkers GUide or 5eastalker
In'acorn $uspeCf Sorcerer O( Infidel
Infocom lorll 1/ 0111I
layered From Desk-Mac Only
Mirage Concepts TrIVia
Marti. of the UnN:Om Mouse Stampede

Apple Apple ~ks
Borland InternatKtnaI Turoo Pascal
BPI GL AP AR PR Ot INV
Brodef'bund BanI.. Streel W,,/er
Central Potnt Copy II Plus or Copy II Mac
Funk Software Stoeways
Funsoft Macasm
Haba Ha!Jade_
Haba Quarlef
Harvard Mac Managct

"'Human Edge Mmd PrOber
.Human Edge Sales Edge

Human Edge CommunlcaflOfl Edge
.lIving Videotext Thmk·Thimk Mac Tool

Main Street hler-Mac Unly
MECA Managmg your Money

HARDWARE FOR YOUR APPLE 1/ & MACINTOSH
(Please add shipping~ handling charges found In italtCs neKt to poee.,

HARDWARE FOR YOUR IBM
(Pfease add shipping and handling charges found In italics ,,"10 pnc:e.1

BOARDS AND BUFFERS

$142.00" (320)
273.00' (2 SO)
244.00' (2 50)
365.00' (250)
235.00' (2 SO/

Wholesa~

$345.00' (250}

317.00' (250)

265.00' (250)
225.00' (2 50}

215.00" (250J

MODEMS

ACCESSORIES

VIDEO CARDS

AST Reachl ShOt" SlOt 1200 Baud
Internal Modem

Hayes Smar/modem 1200B With New
Smalfcom /IIVT100 EmulafOr

Hayes Smarlmodem 1200B Alone
Prometheus Promodem I100B

Internal Modem
Ouadram Duadmodem 1/ 1200 Baud

Hall Card wlCrosstal/< XVI

.Brand Name DSDD Dtskeltes 51299' I JO
aran/et'd tor Lift;' Not Gf..>(IPfle

...DSOD Bulk Rate Special 91" ea
r:. ..aged ~ ~ ft'> eevl "1(J 101

dran/E-4.,jfOtL"f
.PC Network Replacement 130 Watt 85.00" (270)

IBM· PC PrJ<;ver SuPply-GIves your PC /he same
Capacity as an XT Good lor add m Tape Dr,Il'CS
(wl/hOUt need for a PIggyback unllJ and large
capaCity disk drives

SMA PC Doucumate Keyboard Templates 9.99" / I OOJ
tor Lo/UsJDBasefMuftimalc and others (EaCh)

Hercules ColOr Card wlParallel Port
"'Hercules Monochrome GraphICS Card

Par.ellse Modular GraphICS Card
PerSySt Bob Cald Ultra High Res Color

"'STB Graphl:r PluS II
ISlmultaneous Mono GraphiCS &. ColOr}

7750' 16,

$81.00' (175/
222.00" (250/
120.00' (2 SO/
375.00' (250)
160.00' (2 SO)

200 00' "

110.00' (2501
146.00' (2 50}

w.........
5132.00' (285/
2,27500' 49 J4

DISK DRIVES

Apparat 256K v Board With 64K
••ST,S,x Pack Plus With 64K

AST 110 Plus II
AST Adllantage lor AT

• Eyetea MagIC Card 64K
CHIDf ,,4~

"'", -.
Ouadram Improved OuadOOdra wID'"
Tecmat CdPlam MunlluncrlOfl Card wI

MULTIFUNCTION CARDS

Apparat S12K Memory Boara w,th 64K
IOmega 8,-rooo Bo_ Due

tl"fG nll'C

Maynard WS·I 10MB InternalHardQlsk 730.00" (1577,
Maynard WS·2 same as INS· 1Out With 930.00" (2030)

Sanewaar FloooY ConlrOller (uses 1 5101/
.PC Networtl I(,MR iNTERNAl Hoc Q 38500" '3'

AulOboot D"w New lOwef pfl !'
Dr \It O~ ;huqaf -" r.Jnnon

PC Network 10MB Internal Tape Bacllup 495.00' 110 26)
Same unll used tn Compaa s DeskProl

"'PC Networt Hall Hf'IQhl )r,~,

r',tlumt'Lt'l, . Imp 'I/he 'jr

Namt.' Dr,,"('!:o 0"(,, tty from thl.'
...Tandon TM 100 2 FIJIIHe,qfllDSDDO"lIf' 9300' !.L'201

Tal9"8$.s 25MB EKlernallHard DIS/< 2.375.00' (51 30J
With 60MB Tape Bac/<up

.Teac FD 55·B Hall Helgfll DSDD D"ves 90.00' fl94}
"'Teac I 2MB Hall HeIgh/DISk O"lo'E" lOt AT 110.00' 1240/

MODEMS

ACCESSORIES
Apple MaCintOSh Carrying Case 574.00' (150!
Apple MacmtoSh Security Kit 37.00' 1/50/
~ Macmtosh Numeflc Keypad 74.00' (250!
Hayes Mach 11/ joystick w Fife Bulton 31.00' (150/

forl/e
Kensington Disk Case 20.00' (150)
Kensington Dust Cover lor MAG 8.25' (1501

Of Imagewrster
Kensington Sfarler Pac/< 54.00' {3001
Kensinqton Surge Pro/ector 33.47' {2 SO/
Kensington SWivet 21.00' {2501
KenSfngton System Salo'E"r Fan 56.97" " 50}

.Koala MacVls/Otl 203.00' {3001
Koala Koalapad TOUCh TaDiet 78.00' 1150/
M&R Sup·R·Mod RF ModulatlOrl 44.00' /1501
PC Netwont COOfmg Fan With Surge 25.00' /2501

Protector &. Dua/ Outle,s
PC Networi< SSDD o.skeltes (Bol 01 lOJ 900· flOOI
PC Netwon. M. 2195',. ..
Sony MK: {)skefleS (Bo_ 01 10/ 24.50' fl50!

WholKale

Hayes M,crOfl'lOdt>rn Ife wlSmartcom $125.00' (2501
Nov~AppJeCall/ 174.45' (350!
Pr"ometheus 1200 A 216.00' /600!

Low Cost 1200 Baud Internal Modem lor Apple 1/
Zoom I om MOOPm 90 00' S(

~) )l'I'Y.)(1('''''' "" ,H Frt"l

55.00' /2 50}
95.00' /250!

104.00' /2 50J

$129.00' t2 50/
155.00" (250}
243.61' (2 SO)

55.00" (250J
96.90' (2 50)
78.00' (250)
35.00' (2501
62.00' (2 50/
88.00' /2 50!

140.00' f2 501

225.00' (5 00)
320.00" (7 OO)
398.99" / I 0 OOJ

1.3SO.00· (29 16/
1.3SO.00" (29 16/
1.295.00" (27 97/

DISK DRIVES

AlS l·Engme
AST Multi 1/0-2 senalfClOCk
Microsoft PremIUm $ottcard lie
Microtek DumplmglGX
Or.,. Micro Grappler'
Onlnge Micro Senal Grappler
PC Netwont l80 Card
Ouadram APICIG Graph,cs In/erlace
Ouadr"am e RAM·80
OuadnIm Multlcore- I Paraflell 15enall

ClOck EKpandabie to 256K
Thundefware Thundefclock

Alps AP·l00A Dual Apple Dnves m
One Case S309.oo· /7oo}

.AlpsAP·tOO SlImineDnvernCase 15900" 40(11
Appe MAC 400KB E:rternalDrlve 349.95' 1750/
Haba MAC 800KB DouOIe SJded Drive 315.00' 17 OOJ

TWJCe the Capacity-ReadS Standard DrSJeSI
Micro SCI A2 143KBDrrve 165.00" /500/

Just II/<Ie Apples Own
Micro Sci FlOppy ContrOller

.PCNelwortt 14OKE.rerrafDr,ve
IcxAppiellc

Rana Elite / 163K Drllo'E"
Rana fltte II 326K DrIIl'C
Rana Eille 1I/652K O"lo'E"
Tecmar 5MB Remo¥able Drive for MK:
Tecmar 10MB MAC Drive
Tecmar 5MB MAG Drllo'E" Upgrade

TERMS & CONDITIONS
'PC NETWORK-Members pay JUst 8.. above the whoIesa'e pnce. ptus shIpptng A "flces rel1ect i! 3 ~ d, ')j,nt
MinImum ~lpPIng $2 50 per order International orders cal lor $hlpplng.\ handling ;harges Personal eh._ :k. pi ase
allow 10 working days to clear

tRENT BEFORE YOU BUY-Members are eligIble to Jom the NETV\()RK's BUSiness and Game sottware Rentallibrartes
and eyaluale products for a full 14 (Regular) or 30 (VIP) days to see 1111 meets your needs And The NETV\()RK's fenlal
charges are far less than olher software rental services-Just 20% OF THE MEMBER WHOLESALE PRICE Rental tit~s
availa~ in IBMtApp6etMAC and CPtM Formats. Hardware prices hl9hhted by ... reflecl recent malor price reduCllOOs

EXTERNAL MODEMS

MEMORY CHIPS
(All Memory Chips Guaranteed for U'e!)

J5

6500"

325,00'

$960 00' ~

1,33000' ,8
200 00' 4

530.00' (11 45)
1,110.00' (2398)

599.00' (1294)
533.00' (I I 50)

1,620.00" (35 00)
1.155.00" (2400}

300.00' (648)

Ot!.idata ML84P 200cPS 132COL
Oludata ML93P 160CPS Wide Plafen
Ot!.ldata 24 lOP PacemarJe 350CPS
Oume Sprmf ',140 40CPS LetterOuaMy
Star Microntcs Power type 18CPS

Lefler Dua/lty
Toshiba P'340 8OGOU 144CPS
Toshiba P3S1 New I 288CPSI 132COL

410.00" (886)

410.00" (886)

530.00' (J 1 45)

31500' 6
44000' 9 S
CALL

60500' '3
60500' 13 If.;
96000' '20 '4,

875.00' "8 90}
285.00' (6 16/
20500' 44

Who~sale

Columbia DeSk/OP & Porfable Systems CAll
...IBM PC Bd~t.' System 2DSDDIFOC 2StiK 51.49502" 31 S~,

...IBMPCProless/OnalHard{)sk 1,886.62" ,41 'S
2.28500' ,49 3!> IBM PCIATBase System-12MB 3.149.00' {68 DO}

F/oppyl256K
3.018.14' {6520} Sanyo MBC 550 '"Lowest Cost Compaf,Ole" 620.00" (1339)

Sanyo MBC 775 CoJOi Portaole IBM 1.775.00" /3800/
ClOne 1 DriveslCOIOr MonllOfl256K

PRINTERS
$ 280.00' (605) :~~g '~5( 55(~ ~~';prQud ry 'r

ldata 'v. ...~ '" 1 OCPS L ~
V FR IBM Gfd;>hH; 11()r

ldata Mo '92 N_ Sleek De$Jcln
I lCPS LD M,)oe fnc IBM GrdlJh c

ldata M", COlOr 20 80CPS 00 109 00'
lex I OMrxJe IBM GrdO/1 5 M)le

R'Qwre Inrerlace
ldata /lifW' 'BM Inl.>rlace h Ok m If.

WhcHesale

CALL
$3,699.00' (7990/

A~ Macmtosh Base Svs/em
AT&T 7300Um_ PC

TOMB Hard D,skll FIOPPyf512K
"'COMPAQ r1dl ,. F rdt

IIIMBIi.llfj Dr\k floVpy !S6t\.
COMPAQ DeskProl Tape Backup Syslem

wl640KI I Floppyl 10MB Hard ()skl
10MB Tape Dr,veIMon,tor

COMPLETE SYSTEMS

.Cltlzen MSP·IO NEW
I6OCpsiBOCOL Fflc . Trac

.CrtiZen MSP· 15 NEW
16OCPS; 132COL Fflc . Trac

.CrtiZen MSP·20 NEW
200cPS'8OCOl.. Ffle • Trac

"'CltiZen MSP·15 NEW
20QCPSf 132COl..IF"c • Trae
C ttoh F10140 Starw"ter 40 CPS LO
C ttoh Prowflrer 85 to AP

.Epson, l; P~ ")M
I\J.'V>M

...Epson' :r

.Epsonf.:r 18
Epson 1~00

"'NEC fX\, .. Pd' I l

"'NEC ~ 'P Ldll" )Ud I~ P "t

"'NEC 11( po;: I I) P,H.III,

76.00" (2 SOJ

37000'

CALL
CAll

8950'

Wholesale

5110.00' 13 00/
120.00' (3 OO!
130.00' /300)
215.00' (464!
365.00' /788!
455.00' /9 83}
475.99' (1048/

I) • BV d
1M "vt A".. ..

~

m' 8M ""-
Zenith lVM· 113 Green High res

MONITORS

Amdek Video 300G Composlle Green
Amdek Video 300A Composlre Amber
Amdek VIdeo 310A IBM Type Amber
Amdek Color 300-Composlte
Amdek Color 600-Hlgh Res RGB
Amdek ColOt 700-Ul/ra High Res
Amdek Color 710-700 w Non Glare

Long PhOsphOr
Princeton HX·12 RGB MonlfOf
Princeton MAX· 12e

~/< ....'/h Ce>k:x cx Mono Cardl

Ouadram J .... '"
64 x.
a • '

...Samsung 1<,

75' 100
435' 100
7 SO' I JO

Wholesale

56 75' , 00

$230.00' ,S 00/
125.00' (5 OOJ
355.00' (500)
568.00' /5 OO}
216.00' (600}

4SO.00· (500/
195.00" (4 OOJ

Anchor MarJe XII
Hayes Smarlmodem 300
Hayes Smar/modem 1200

.Hayes Smar/modem 2400
Prometheus Promodem 1200

Ex/ernal I Hayes Compaflble
.U.s. Robobcs Coufler 2400BPS Modem
"'U.S. AobobCS Pass d

LOWEST PRICE 1200BPS Modem'

...64K Memory Upgrade Krts 9 ChlPSI
Quantlfv {)SCOUnt!:o Allalldble'

...64K DynamIc Ram Chips (E .Khl

...2561( Dynamic Ram ChIps (( dch)
"'128K IBM AT P1ggybKk Chips ,Ed( h



SEE WHY OVER 70,000 HAVE JOINED
MAKING US THE NATION'S #1 SOURCE
FOR EVERYTHING IN COMPUTING...

• Our 600 PaQe Whole../e Catalog
Over 20,000 products priced at Wholesale + 80/0. Anything
you will ever need at a Consistent low price ..

• Quarterly Catalog U~tes
Your Catalog is never obsolete! Keep on top of the newest
products and latest price changes.

• The Printout
Our newsletter gives you fantastic specials along with
unbiased analysis of new products and industry trends.

• 10 Day Returns on any Hardware!!
If you don't like any hardware product-for any reason
-return it for a refund.

• 1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles.
Try before you buy!!

• Size-Strengt#J and Stability
The Network has over 100 employees, 35,000 square feet
of office and warehouse, inventory valued in excess of
$5,000,000 and is ranked the largest computer product
supplier in the Nation!! Our commitment is to seNe our
customers and our 900/0 repeat business rate is proof!!

GET THE NETWORK ADVANTAGE!!!

PC:
IBM PC

HARD DISK SYSTEM
IBM PC w/256K
Floppy Drive Control/er
1Double Sided Double

Density Disk Drive
Half Height 10MB

Disk Subsystem

IfI? t ",:.11,:,., f: '~_ITfri\

CUSTOM
CONAGURATIONS

WELCOME

$1,886.62*
.---------:...,

CAll FOR
LATEST IBM

ANNOUNCEMENTS

IBM PC BASE
SYSTEM

IBM PC w/256K
Floppy Drive Control/er
2 Double Sided Double

Density Disk Drives

aI/IIPAIl™
PORTABLE DESKPRO SYSTEM

HARD DISK SYSTEM WITH TAPE BACKUP
w256K/1 Floppy/10MB Hard Disk 640K CPUlI Floppy/10MB Hard Disk

10MB Tape Drive/Monitor

$1,495.02*
.--------,

o Apple II

mo. year

o Check or money order enclosed for $ _

Name _

Address Apl. No. _

City State Zip _
Telephone ( . ) _

My computer(s) is: 0 IBM PC 0 IBM-XT 0 IBM-AT
o Macintosh 0 Other _

Exp. Date _

PC NETWORK· MEMBERSHIP APPLICATION
YES' Please enroll me as a member in the PC NETWORK'· and rush my
catalog featuring thousands of computer products, all at just 8% above
DEALER WHOLESALE PRICES. I will also periodically receive "THE
PRINTOUT". a special up-date on merchandise at prices BELOW even those
in my wholesale catalog, and all the other exclusive, money-saving services
available to Members. 395 c=J
I am under no obligation to bUy anything. My complete satisfaction is
guaranteed. Please check (...) all boxes that apply:a............... ...- V.I ._i4-.".-.. __-.".-...

o One-year membership for $8 0 One-year membership for $15
o Two-year membership for 0 Two-year membership for $25

$15(SAVE$1) (SAVE $5)
o Business Software Rental 0 BOTH Business and Game

Library for $25 add'!. per Software Rental Libraries for $30
year-with 14 day rentals add'l. per year-with 30 day rentals

o Games Software Rental ·VIP members receive advance
Library for $1 0 add'!. per year notice on limited quantity

merchandise specials
o MasterCard 0 American Express

CALL TOLL FREE
1-800-621-S-A-V-E

Signature ----cc:c---------------
(Signature required to validate membership)

Copyright © 1984, PC NETWORK, INC.

In Illinois call (312) 210·0002
You, Membenhip Validation Number: 8395

You can validate your membership number and, if
you wish, place your first money·saving order over
the phone by using your VISA, MASTERCARD or

tAMERICAN EXPRESS. Our knowledgeable service
consultants are on duty Mon-Fri 8 AM to 7 PM, SAT~~
9 AM to 5 PM CST. •

, PERSONAL COMPUTER NETWORK ~
II 320 West Ohio '-.. "

Chicago, illinois 60610
Call now .. _Join the PC NETWORK and start ..vlnlltodaylII

Set of 9 Chips

$6.75*

10MB

$385.00*
20MB

$505.00*

Professional
Word Processor

$200.00*

$3,018.14*

INTERNAL PC HARD DISK

MACINTOSH
BASE SYSTEM

MultiMate™

Low Po'Ner/Automatic Boot. Works on standard PC's
and Compatibles. Includes drive/controller/cables/

mounting hardware and instructions.
Full one year warranty!

APPLE lie

$77.50*

The Network buys direct
and makes fantastic deals

with manufacturers like MPII
Tandon/CDC/ShugartiOumel
TEAC and others to bring you

fantastic prices on Name
Brand drives for your PCIATI

Xl/jr/or Compatible.

1/2 HEIGHT DS/DD
DISK DRIVES

$2,285.00*

orders and

CALL TOLL FREE 1-:800-621-S-A-V-E (mem~::hiPs)

In Illinois call (312) 280-0002 Validation code: 8395 Inquiry 286

TM & R-Registered trademark ollBM/COMPAQ/APPLE

*Members pay 8% above this wholesale price plus shipping.

64K IBM PC MEMORY EXPANSION KITS
Quantity Discounts Available.
Guaranteed for Life!

BRAND NAME DISKETTES Guaranteed for Life!
(Quantity Discounts Available.)
SS/DD For APPLE 1/ & 11/ Box of 10 .................................••... $9.00*
DS/DD Box of 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.99*
MACINTOSH Box of 10 Includes free Flip & File Case .. 21.95*
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What follows is a modest and, we hope, correct timeline of personal com
puting. If the number of entries per year is any indication, then the most
active years of personal computing were 1975, 1976, and 1977 and 1982,
1983, and 1984.

Although the roots of personal computing go back further, the excitement
really started in January 1975, with the publication of Popular Elec
tronics' cover story on the Altair 8800. A slogan printed on the cover
of the first three issues of BYTE said it all: "Computers-The World's Greatest
Toy:' The slogan expressed the ideal that lured many, but few.of us had
the stamina and consuming fanaticism needed to make it happen; you had
to design and build everything yourself, hardware and software. Most
of you also had to learn electronics, mathematics, and the art of deciphering
arcane, poorly written spec sheets-the phrase "by your bootstraps" took
on new meaning.

By 1978, things were different; you could buy microcomputers and they
would usually work, but it wasn't the same. Prior to 1978, the excitement
was in saying "Look, my design works!" But when you took it for granted
that it worked, the question became "What can you do with it?"; however,

the answer was "Not all that much:' Most systems lacked
a disk drive and had 32K bytes of memory or less. The years
between 1978 and 1982 were slow, evolutionary years
not too exciting, but necessary.

By late 1981, the industry was poised for growth, and
IBM's introduction into the marketplace catalyzed that growth
into a bumpy, breathtaking ride that shows no signs of slow
ing (though it did take about a year to get started, that is,
to produce a significant number of IBM-related products). Per
sonal computers finally could perform and were affordable
enough to be used by people who weren't just hobbyists; that
progress continues to build as computers become simultaneously
cheaper and more capable.

BYTE has kept a close watch on the computer industry's
growth, and we felt the need to annotate this timeline. When
dates have been difficult to pinpoint, we've approximated them.
In genera!. it has been an active and interesting first ten years,

-Gregg Williams and Mark Welch



Pre-1975
1948 John Bardeen, Waher Brattain, and Williem
Shockley of Bell Laboratorils invent thl transistor.
1959 Texas Inltrumlnts unveils thl first intlgrated
circuit.
1964 John G. Kemeny end Thomas E. Kurtz
devalop thl BASIC programminglangualll at
Dartmouth CoIlag..
Digital Equipment Corp. adverti..s thl PDNl
minicomputer, which, at .16,200, is "I full,
lII"lra!-purpo.. computer that scientists cln
afford-but it lIItI personll."
1970 OCTOBER Sci",tific Am.ncan publish..
Mlrtin Girdner's first "Mathematical Recreations"
column on John Conway's game of LH..
11171 Intal Corp. puts the 4-bIt 4004 miclO
procauor on a lingle chip. Its initial pricl is UOO.
11172 NOVEMBER Intal Corp. introduc.. the 8008,
thalr first 8-bit microprocluor.

Nolan Bushnall founds Atlri Ind ships the Pong
video gam..
1973 Scalbi Computer Consuhing ottlrs the
80OB·blsad Scelbi~H computer kit (.565 with 1K
byte of memory).
FALL Intal Corp. announcis the improved 8080
8-bit microproceuor.
SEPTEMIU Radio-Electronic. mlgazine
publish.. Don Lancalter's TVT·1 computer
tlrminal project.
1974 Brian W. Kemighan and Dennis M. Ritchie
d-aop the C programming language.
SUMMER Gary Kildall devaIopt the CP/M
operatlngsyetem.
JULY Radio-Electronic.' ClMr Itory is "Build the
Mlrk~: Your Parsonal Minicomputer,"
SEPTEMIU CrNti" Computing magazini
foundad.

1'41 THE TRANSISTOR IS INVENTED
AT BELL LABORATORIES.
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1975
WINTER Zilog Inc. develops the zao
microprocessor, whose instruction set is a
superset of the 8080's.
JANUARY Carl Helmers founds EXpBrimenters'
Computer System tECS), which lasts for five
issues before he moves to BYTE.
JANUARY Popular Electronics' cover story is
"World's First Minicomputer Kit to Rival
Commercial Models...Altair 8800:' The Altair
8800 kit, with an Intel 8080 microprocessor, 256
bytes of memory, and a toggle-switch-and-LED
front panel, sells for $395.
MARCH Homebrew Computer Club founded.
MAY Amateur Computer Group of New Jersey
founded.
SUMMER IMS International announces the IMSAI
computer, which is essentially an improved clone
of the Altair 8800.
SUMMER MOS Technology announces the
MC6501 at $20 and the MC6502 at $25; at this
point, the 8080 costs about $150.
FALL MITS (the company that sells the Altair
8800) announces 4K-byte and 8K-byte BASIC
(from Microsoft's founders Bill Gates and Paul
Allen) for $350 and $500, respactively ($60 and
$75 for purchasers of complete Altair systems).
FALL Dennis Allison publishes Tiny BASIC-later
enhanced by many, including Tom Pittman and
Li-Chen Wang.
FALL Sphere Corp. offers the Sphere I computer
kit (6800, 4K bytes of RAM, ROM monitor,
keyboard, video interface, for $650).
FALL MOS Technology announces the KIM-1
microcomputer, an assembled single-board
computer (6502, 1K byte of RAM, 2K-byte monitor
in ROM, keypad, LED readout, cassette and serial
interfaces, for $245).
SEPTEMBER IBM announces the IBM 5100, the
first briefca..size computer (with BASIC, 16K
bytes, and a tape cartridge storage system, for
about $9000.
SEPTEMBER BYTE publishes its first issue.
SEPTEMBER Godbout edvertises the Pace kit in
BYTE with "7 segment raedouts for easy octal
debugging:'
NOVEMBER Southwest Technical Products Co.
edvertises the M6800 computer kit 16800, serial
interface to terminal, monitor in ROM, for $450).
Unlike the Altair, it has no front-panel switches'
DECEMBER MITS unveils the Altair 680 kit 16800,
1K byte of RAM, serial interfece, for $293).
DECEMBER Microcomputer Associetes Inc. offers
the JOLT kit 16502, 512 bytes of RAM, serill

. interflce to terminll, monitor in ROM, for $2491.
DECEMBER Robert Tinney's first BYTE cover.
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JANUARY Dr. Oobb's Journal of Computer
Calisthenics and Orthodontia (Running Light
Without Overbyte), a homebrew hardware and
software magazine, publishes its first issue.
MARCH David Bunnell of MITS organizes the First
World Altair Computer Convention in Albuquerque,
New Mexico.
SPRING Texas Instruments announces its
TMS9000, the first 16-bit microprocessor.
APRIL Apple Computer Inc. formed.
APRIL Cromemco Inc. advertises the Dauler TV
interface board-the first color display for a
microcomputer.
SUMMER Keuffel and Esser (K&E) ceases its
production of slide rules and donates its last one
to the Smithsonian.
JUNE SwTPC M6800 Id promises "SOFTWARE
The flood is near. Editor and assembler now
available. BASIC and more games right eway.
Yours for the cost of copying. WE DON'T SELL
SOFTWARE-WE GIVE IT TO YOU. ENJOY IT,
COPY IT, WE WON'T COMPLAIN..:'
JUNE Scelbi releases SCELBAL, a BASIC-like
language for $49 (includes source); it runs in 8K
bytes of memory or more.
AUGUST First floppy-disk-drive ad in BYTE (iCOM
Frugal Floppy, 8-inch, for $1195 [single quantity)).
AUGUST John Dilkes organizes the Personal
Computing Festival in Atlantic City; it is the first
microcomputer show of national scope.
AUGUST First portable computer: STM Systems'
"BABYI" (6502, 2K bytes of RAM, bootstrap
program in ROM, system software on tape, for
$850 assembled).
FALL Steve Wozniak proposes thlt Hewlett
Packard Co. create a personal computer; Steve
Jobs proposes the same to Atari-both are
rejected.

SEPTEMBER Ohio Scientific Instruments
advertises OSI 400 (6502, 6572, or 6800, parallel
and serial ports, 1K byte of RAM, 512 bytes of
PROM, kit prices-$140 and up).
OCTOBER Cromemco Inc. offers 4-MHz zao board
for Altairs and other S-100 systems ($395 kit, with
a monitor program on paper tape).
OCTOBER PolyMorphic Systems advertises the
S-100-based POLY 88 (8080A, 512 bytes of RAM,
video(keybolrd interflce board, 1K byte of ROM,
cassette interface, for $685 in kit form).
NOVEMBER Steve Ciarcia's first article (not Circuit
Celllr).
DECEMBER Processor Technology edvertises the
Sol computer 18080, S-1OO bus, 1K byte of RAM,
1K byte of PROM, 1K byte of video RAM,
keybolrd, cassette, serill, Ind parallel interflces,
BASIC-5 on cissette-kit, $995; with dual 8-inch
drives and operating system, $1895; an assembly
langulge TREK~O game, PT 8K BASIC, and 8080
FOCAL are liso eveillblel. The machine WIS
invented by Lee Felsenstein.
DECEMBER Michlel Shrayer writes Electric
Pencil, the first popular word-processing program
for microcomputers.
DECEMBER Shugert announces its 5%-inch
"minifloppy" disk drive for $390.

•
FALL 1975 THE SPHERE 1 COMPUTER KIT
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1977
WINTER Ohio Scientific In.trument. offers the
first microcomputer with Micro.oft Ifloating-point)
BASIC in ROM; it i. al.o the fa.test.
JANUARY Kilobaud Iwhich later changed it. name
to Microcomputing) publi.he. it. first illue.
FEBRUARY Computer Shack Iwhich later change.
it. name to ComputerLand) open. it. first .tore.
APRIL Jim Warren organize. the 1st We.t Coest
Computer Faire in San Frenci.co. The Apple II and
Commodore PET I.ee below) are introduced there.
APRIL Commodore Bu.inell Machine. Inc. unveil.
it. PET computer (6502, 4K byte. of RAM, 14K
byte. of ROM, keyboard, di.play, tape drive, for
$595 allembled). It. all·in·one pack.ging .nd 8K
byte. of Micro.oft BASIC were innovative. It.
c.lculato....pad keyboard w•• lunfortunately) the
precedent for later microcomputers.
JUNE Camp Retupmoc, the first week-long
computer camp, i. held in Terre Haute, Indiana.
JUNE Apple Computer Inc. run. it. first ad in
IYTE (6502, 4K bytes of RAM, Integer ROM and
monitor in 16K bytes of ROM, keybo.rd, ca...tte
interf.ce, 8·.lot motherboard, game peddles,
gtlIphic./text interf.ce to color di.play, for .1298;
with maximum 48K bytes of RAM, $26381.
AUGUST SwTPC offers a two-drive 6800 .ystem
with terminal, monitor, and computer for .1999.
AUGUST Microcomputers become more widely
.vailable (..rvice doe., too) th,rough R.dio Sh.ck:
their TRS-80 Model I (lBO, 4K bytes of RAM, 4K
bytes of ROM [Level I BASIC), keybo.rd, di.pl.y,
c,"ette interface, .nd recorderl co.t••599.95.
OCTOBER North Star Computers .nnounclI it.
Horizon computer IlBOA, 16K bytes of RAM, one
5'A-inch floppy drive, 12-.lot S·100 motherbolrd,
..rial interf.ce to terminal, .1599 kit, .1999
a...mbled).
NOVEMBER Ciarci.'. Circuit Cell.r begin•.

1978
FEBRUARY Ward Chri.tensen and Randy Seull
create the Computerized Hobbyi.t Bulletin Board
Sy.tem, the first m.jor CBBS running on a
microcomputer.
MARCH Kathe and D.n Spreklen'. Sargon win.
the 2nd We.t Coa.t Computer F.ire chell
tournament. (The 3rd takll place in Lo. Angeles in
November.)
APRIL The Digit.1 Group .dverti... the Byte-
m..ter, a .ewing-m.chin••ize computer hou.ing a
di.pl.y, keyboard, and di.k drive. Never very
popul.r, it pred.tes the O.borne 1.
MAY Ken Bowles first dllcribes the machine
independent UCSD P..c.ll.nguage!opereting
.ystem in BYTE.
JUNE Exidy unveil. the Sorcerer (lBO, 8K bytes of
RAM, 12K bytll of ROM, keyboard, parellel, serial,
•nd c....tte interf.cII••8951. The m.chine'.
innov.tion••re it. u..r-defin.ble chlrecters and
it. option.lsoftw.re on plug-in ROM c.rtridges.
AUGUST MicroPro Intern.tional unveil. Word-
M..ter, the precursor of the ubiquitous WordStar
word procll.or Iwhich .ppe.rs in mid·1979),
DECEMBER Ep.on Americ. Inc. announces the
MX-80 dot-m.trix printer; it. high performance
•nd low price .tun competitors .nd force
competition .nd lower pricII in the printer market.
DECEMBER At.ri .nnounCII the At.ri 400 and
800. The 800 hal • full keybo.rd, 8K bytes of
RAM (expend.ble to 48K vi. memory .Iot.), two
ROM certridge .Iot., .nd custom grephic. and
.ound chip. dlligned by Jay Miner (who later
dllign. the Amige custom chip.); it originally
cost••1000. The mechinll do not become
.v.il.b1e untill.te 1979. A derimive m.chine
Inow costing under .100) i. still on the m.rket,
.nd its grephic••re un.u....
p.ned In the 8-bit m.rleet.

1979
SPRING CompuServ8. a telecommunication.
utility, founded.
MAY Dan Bricklin and Bob Frenk.ton of Software
Art. Inc.•how the Vi.iCalc .pread.heet progrem
at the 4th We.t Coa.t Computer Faire. Thi.
progrem cau.ed many to take microcomputers
seriou.ly for the first time. Vi.iCalc was originally
marketed by Personal Software Iwhich later
changed it. name to Vi.iCorp), but Software Art.
regained the right. to Vi.iCalc in September 1984.
(Vi.iCorp merged with Peladin in late 1984. and
Software Art. merged with Lotu. in April 1985.)
MAY The FORTH Interest Group distributll tllJ
first public-domain version of fig-FORTH, which
begin. the eventual widespread availability of the
language on microcomputers.
JUNE The Source telecommunication. utility
founded.
JUNE Texa. In.trument. unveil. the T1-99/4,
which originally .old for .1150 (which included a
color monitor). The machine i••Iow (even though
it use. TI'. TMS9900 16-bit proce..orl. the
button·.tyle keyboerd i. oddly laid out, and TI
di.coureged third-perty .oftw.re. The revised
TI·99/4A .olved .ome problem., but TI finally
di.continued the computer in lete 1983; it•
closeout price went a. low a••50.
SUMMER M.gic Wand becoma the first ..riou.
competitor to WordStar; it was just a. powerful
and ee.ier to use.
SUMMER Weyne Ratliff develops the Vulc.n
datab..~ progrem (A.hton·Tate later market. it a.
dBASE Ill.
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JUNE 1977 APPLE'S FIRST AD IN BYTE.



JUNE 1979 THE TI·99/4A

DECEMBER 1978 THE ATARI 800

AUGUST 1977 THE TRUO MODEL I

DECEMBER 1978 THE EPSON MX.lJO

DECEMBER 1978 THE ATARI 400

APRIL 1977 THE COMMODORE PET

....-...-..~____L..... _ ........

JUNE 1977 THE FIRST COMPUTER CAMP

APRIL 1978 THE BYTEMASTER
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1980
FEIRUARY InfoWorld publi.h•• it. first i••ue.
FEiRUARY Sincl.ir R....rch .nnounc., it. ZX80
computer (ZSOA, 1K byte of RAM, 4K int.ger
BASIC in ROM, plestic m.mbren. k.yboird,
.1991. It••ucc...or, the ZX81, WI' Ilt.r mlrk.ted
by Tim•• for und.r .100 before Tim•• left the
microcomput.r mlrket.
MARCH Micro.oft Corp. .how. it. firet hlrdwlre
product, the ZSO SOftClrd for the Appl. II It the
5th We.t COI.t Comput.r Fli,.. Th••udd.n
lveillbility of CP/M bu.in... softwlre for the
Appl. contribut.. greltly to Appl. Comput.r Inc:.
IUCC....
MAY Appl. Comput.r Inc. Innounc.. the Appl.
III, which i. d.livered I yeer let. Ind he., et first,
I high flilure rete. The mlChin. n_r becom..
the repllC_t for the Appil II thet Appl.
Computer wented it to be.
JUNE Shugert begin. IIIlIng 514·inch Winchest.r
hlrd-di.k drive•.
JUNE Commodore Bu.in... MlChines unveil. the
VIC·20 (6502A, 5K byt.. of RAM, BASIC in ROM,
llrill, Clllltt.. Ind modem interflces, ROM
clrtridge .Iot, color di.pley, for $2991.
SUMMER Redio ShICk Innounce. it. TRIolO
Color Comput.r 16809E, "chicklet':atyll keybolrd,
4K byt.. of RAM, BASIC in ROM, color dl.p1IY,
llrill Ind CI.lltt. interflC", for $3991. They 11.0
Innounc. the TRS-80 Model III, which repllced
Ind improved their origlnll Model I.
SUMMER "Zork, the Grllt Underground Empire"
i. first distributed by Personll Softwlre Co. Ind
I.t.r by Infocom, it. creltors. Infocom chlnged
the nlture of edventure gem.. by Illowing full·
sentence input.
JULY Jerry Poumell.'. "The Ullr'. Column"
begin. in BYTE.

SUMMER 1910
ZORK-AN EARLY ADVENTURE GAME
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FEBRUARY 1980 THE SINCLAIR ZXBO

MAY 1980 THE APPLE 11/

JUNE 1980 THE COMMODORE VIC·20

APRIL 1981 THE OSBORNE I

NOVEMBER 1911 THE EPSON HX·20

j I
-

AUGUST 1911 THE IBM PC

SUMMER 1181
THE HAYE' 'MARTMODEM 300



1981
WINTER Tr8cy Kldder'l The Soul of e New
MlIChi". (New York: Avon Bookll g10rlflel the
Inner worklnlll of the computer Indullry Ind
becom.. I nllionll beltltOer.
FEBRUARY St_ Woznitk, principal dtIIgner of
the Apple II, Crl..... the IlrpIene he WIt flying.
After rlCCMring from Injuritl Ind Imlltlit, he
IllCMI to non-Apple II. IUCh II retumlng to the
Univtflity of CtIHomitll Berkeley for hil
undtrgrldUite dtgrIt Ind (In September of 1982
Ind 19831 lponlOring mUlicittchnology _kendl
cilled US FtltIVlII.
APRIL Adem Olbom.. pubillher of miclOprocellOr
bookl, IUrpri... the indullry with the .,795
portlble Olbome 1 (lBO, 5·lnch dllpllY, 64K byt..
of RAM, keyboard Ind keyptd, two ..rill
interflC", Ind two 514·inch diu driwll. He 1110

incI..... III imprllliw colltctlon of bundled
IOftwIri whoIt lilt prie.. totll mOIl thIII the COlt

of the _hint. The Olbomt 1 htd lOme fI8wI
Iow-dtnIity dllk driwllncI I Idudgy 52-ehtnlcttr
dilpley-but it ... I good mtchInt for the 1llOllty,

IncI it ClUItd Competltorl to produce limillr
computlrllt I lower colt thin WIt common It
the time.
MAY XtIOl Corp. IIIIVIiII the Stir (liter CIIItd the
80101. Thlill XelOl'l tim commen:1II plOduct
dtriwd from IMr I deCIde of work It XtIOl PARC
(PlIo Aito R_1Ch Cllltlrl, COIting CMr .50,000
for the IIIIIIItIt IIIIbIt configuIItion, the

SUMMER 1982 THE COMMODORE tu

computer hli little direct effect; "-r, hi u..
of iconl, the "dtlktop mItIphor," IncI the IllOIIIt

pointing device begin to Influence the
microcomputer RIIrket in 1983 (with Apple
Computer Inc:I Innouncement of the U..
computer).
SUMMER HIY'I Microcomputer PlOductl Inc.
ed",rtl... the Smlrtmodtm 300, which becom..
the Indultry ItIndIrd.
AUGUST IBM IntlOduc.. the IBM PtrIonIl
Computer (PCII8088, 64K byt.. of RAM, 40K
byt.. of ROM, one 514-inch diIk drive, n005),
which ItgitImlztd the microcomputer induItry to
the rIIt of the world IncI tltabliIhtd the
prltminIIICI of the Intel 8OB6-flmlly proctllOr
Ind the MiclOlOft MS-DOS operlting lyetem.
SEPTEMBER BYTE publllhtl "A HIgh-lIVII
Langulge Blllchmlrk" by Jim Gllb_th. Thll
Irticle mlk.. thI S,," of Erltollhen..
benchmlrk plOgrlm InflmouI; it il leter ultd to
tilt hundrldl of computlr/llnguege comblnltlonl.
NOVEMBER EpIOll AmtriCllnc.1howI the HX·20,
the tim leptop computer, It COMDEX. The lIIlit
WIigha ItII thIII 3 poundIlncI runl I CMOS
(cOftlJll-tntlry mItII-oIIdt -mconductorI
equiYtltnt of the 6801 IncI 16K byttI of RAM 011

inttmll bltteriel. itl 2O-ehlrecter by 4-Ilne
dilpley, "-r, rlduc.. hi uHfuilltll,

1982
JANUARY RtdIo Sheck IIIIIOlIIlCII the TRs-BO
Model 16 (68000 IncI lBO, 128K byttI of RAM,
one 8-1nch diIk drive, for .4999).
APRIL mE's Femous PlOIrImmtr's School ed.
APRIL Non-Lin..r Syetems (liter nlllltCl KIYPIO
Corp.) IIIIIOlIIlCII the KIycomp II (liter nIIIltCI
KIYPIO III, I portIbIe computer with I tun 9-Inch
ICI'ItI'I IncI conlidtrlblt bundItd IOftwIN, -.t
to compete with the 0Ib0mt It .,785,
APRIL GRID SyltlmllIlIlOUIICII the Campus, I
fuUoIItIc~ portIbIe computer with III

~...."for "'10.0..-

_rli price cub Ind flltunt chingel, the
computer n_r becom.. popullr. (GRiD WII to
Innounce I new plOduct line in the lummer of
1985.)
APRIL Xedel Corp. buildl the Blby Blue Clrd II
lBO coproclllor clrd) to .... the lack of
SOftwint for the 9-month-old IBM PC.
SPRING Frlnklln Computer Corp. unveils the Ace
100, the tim legll Apple II cion..
J UNEColumbia Dati PlOductl Inc. ed",rtl..s the
MPC, the tim IBM PC cion.. Compaq Computer
Corp. follows in N_ber, Ind IBM PC cloning
Ind claimed compatibility become a way of life in
the indullry.
SUMMER Commodont BUllne.. Machin.. Inc.
announc.. the Commodont 64 (6510, 64K byt..
of RAM, 20K byt.. of ROM [including MlclOIOft
BASIC), cullom lOund chip. color grlphlcl, Itrial
interflC" for .5951. During 1983, itl price dlOps
to llOUnd .200 and it _tuelly Ilk.. the mlrket
ewlY from thI Allri 800-..ritI compute,..
SUMMER The Logo plOgfllmming language
becom.. ItICIHy _iIebIe for _rli compute,.,
molt notably the Apple II Ind the TI·99/4A.
JULY Motorollinc. IncI HitllChi Americe Ltd.
rtIeIH ptelimlnlry speciflcltlonl for 256K-bit
chip' (they become _Dible in lite 19831.
JULY Intel Corp. InnounCII the 80186 Ind80286,
mont powwful proctllOnt that ant compatible with
the 8086 Ind8088.
FALL U.S. Customs ntfu... to allow the cUltom
chlls-pleylng computer Bille to be liken to
Moscow to play In exhibition. Ken ThomplOll, itl
'-tor, not.. that the only way it might be UItd
.. I WtIPOIl would be "to dlOP it out of In
lirplene. You might kllllOllltbody that wey."
OCTOBER Lotus D....ollll*lt Corp. IIIIlOIIIICII

1·2-3, I flit~gpIOgrIm with
10m. lilt-hendling cepebIIhy for the IBM PC. Its
Ipeed IncI cepebIIltIes IIIow it to ntpIece V1siCllc
II the Induetry ItIncIerd, IncI hi combinltlon of
..... functions Into one plOgrlm ItIrts the
"lntegreted 1Oftwent" _lilt in
microcomput....
DECEMBER VolItIon SyetemslllllOllllCll the tim
impIementItIon of the ModuIe-2 ......... h runl
011 III Apple " IIIldtr the Softtch p-Syetem.
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JANUARY Commodore BUlinel1 Mechinel Inc.
lelll itl on.millionth VIC·20.
JANUARY lII·feted computers: Atari unveill the
1200XL, and Mattei belatedly announcel the
Aquariul. Both are later dilcontinued, and Mattei
gatl out of electronic prodUCtl entirely.
JANUARY Time magazine lelectl the Computer as
itl "Man" of the Year.
JANUARY Apple Computer Inc. unveils the Lisa
computer at itl annual stockholders' mllting. The
machine is slow but innovative. It originally Costl
$9995, but its price goes as low as $4495 (with a
5-megabyte hard disk). By thil time, however, the
Macintosh is in the newl.
FEBRUARY IBM announces the IBM PC XT. It
adds a 1o-megabyte hard disk, three extre slots,
and a llrial interfece to the basic IBM PC design.
WIth 128K bytes of RAM and one dilk drive, it
costs $4995.
MARCH Radio Sheck announces the TRS-aO
Model 100, itl first laptop. The unit weighs almost
4 pounds and has an 4o-charecter by 8.Jine LCD
(Iiquid-eryxtal dilplayl. It beeomes very popular
with joumalists and bUlinesspeople beeeuse of its
built-in text editor and modem.
APRIL Microloft Corp. announces Multi·Tool Word
(later shortened to "Word").
MAY A1I.T Information Systems announces the
UNIX System Vopereting system.
JUNE Microsoft Corp. and numerous Jepanese
companies announce the MSX standard for low
cost ZSO·based computers. It enjoys considereble
lucce.. in Japan but none in the U.S..
JUNE Coleco announces the Adam, a ZSo-based
computer with a daisy-wheel printer, 64K bytes of
RA M, Ind a tape-eartridge mas...torege devke,
for $600. Coleco delivers late, reises the systeni's
price, repairs many defective unitl, and
discontinues the product by the end of 1984.
JUNE Apple Computer Inc. ships its on.millionth
computer.
SEPTEMBER Hewlett-Pickard Company
announces the HP 150, liter renamed the
Touchlcllln.
SEPTEMBER Olbome Computer Corp. files for
protection from cred"rtors undar Chepter 11.
OCTOBER IBM announces the IBM PCjr. The
128K·byte f1oppy-disk version first sold for $1269
and was crippled by leck of expansion and a
cheap "chicklet':style keyboard. Though theee
problems were fixed, IBM discontinued the PCjr in
March 1985.
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JANUARY 1983 THE LISA

OCTOBER 1983 THE IBM PCJR

SEPTEMBER 1983 THE HI' 150

JANUARY 1984 THE MACINTOSH

MARCH 1984 THE AJaT 3B2/3oo

MAY 1984 THE HI' 110



JANUARY 1983 TIME'S MAN OF THE YEAR

OCTOBER wmem Dllign Center intlOduces the
65802 and the 65816, both 16-bit version. of the
popular 6502 chip. Thill chlpa were ltiU not
_ilable in ..r1y 1985.
OCTOBER Shugalt Corp. announces a $7600
1-g1gabyte wrlte-once opticaklilc drive.
OCTOBER In Japan, Cenon diaplaya an
unde...$2ooo 30().d0t-paMnch IlIIr printer for
OEM (original equipment menufacturerl un.
OCTOBER Borland Intamatlonallnc. adverti.es
Turbo Pucal for CP/M and 8086-buad
computers. Ita quality, apaad, and low price make
it a de facto ItIndard, especlaUy in the IBM PC
world.
OCTOBER Ovation Tachnolotlet announces
Ovation, an ambltioullntegrated IBM PC IOftware
package that get••hown at ..... CCIIlVIIItIon.
but n_ getllhlppad-the term "VIporware" i.
coInad to deacrlbe h and limllar product••
NOVEMBER MIcIOIOft Corp. lIIlIIOIIIICII WIndowI,
Ita multlpla-wlndow IOftware product for the IBM
PC, a package that became _1IabIa in .ummar of
198&.
DECEMBER Tandy (RadIo Shack'. parent)

enn_ the Tandy Model 2000, a $2888 IBM
PC clone with enhanced featurea end en 80186
PfOClIIOr.

1984
JANUARY Apple Computer Inc. intlOduces the
Macintoah. At $248& for a computer that neadI
con.idtrabla IIlpan.ion for meny application., h'.
hanlly "the computer for the reIt of UI:' but it.
innovation. Iwhich d_ conliderebly flOlll Ita
anceatON, the Xerox 8010 end the Apple LIaa)

continua to influence meny other mlclOCCllllputer
producta.
JANUARY Salko Inltrumenll U.S.A. Inc. cIIapIayI
the first wriltwatch computer; h hal a
1G-character by ~lne LCD, 2K bytes of CMOS
RAM, end 6K bytes of ROM.
JANUARY Sinclair R....n:h IIIIlCIUIlCII the
SInclair QL (68008, 128K bytes of RAM, two
cIIIIttHoop 1IIIIHt0rege drivel, bundled
IOftwarI, end other featureal for £388 In the U.K.
The computer II not made IYIIIabIa In the U.S.
FEBRUARY LotuIIIIIIOUIlCII Symphony, he $89&.........-orIenWd IntIgretad package whoea
complexity IImIta he IUCCIIL

MARCH AllT ....... Ita 3B2I300 UNiX......
IlqIIrIIlicIOCCllllputer for $8850; the computer

UIII the WHtern EIactrIc 32000 CMOS ptOCIIIOr.

MARCH A.hton-Tate announces Framework, it.
WOn!-proclllOr-oriantad $695 competitor to
Symphony.
APRIL Mind... Corp. announces the Mind'" PC,
a graphicl-Orientad microcomputer with cultom
graphic. chipa and lOme IBM PC compatibility.
Ahhough it. enclOlure won a design award that
put it in the Muaeum of Modem Art'. de.ign
collaction, the microcomputer market in 1984 wa.
not able to .upport a new computer.
MAY Apple Computer Inc. unveil. the Apple IIc
with a moming-to-night publicity extl'llVlganza that
.at. a new atanderd for .uch thinga in the
indultry.
MAY Hewlett·Packard Co. announces the HP 110,
a 9-pound $2985 portable that includes Lotu.'.
1·2·3 in ROM.
JUNE Motorola Inc. add. the 68020 32·bit
proclllOr to ita 68000 family.
JUNE Tom Jenninga rei..... the Fido
computerizad bulletin-board .yatem, which run. on
many MS·DOS microcomputers, into the public
domain. By 1985 there are over 300 Ficlo "nodes"
in the U.S.
JULY Jack Tramiellformerly head of Commodore
Bu.in... Machi_ Inc.) buY' AlIri from Wimer
Communication•.
AUGUST Commodore Bulin... Machi_ Inc.
buY' Amiga Corp. and it. graphicl-inten.ive 68000
computer dllign.
AUGUST IBM ennounces the IBM PC AT 180286,
2&6K bytes of RAM, one 1.2-megabyte fIoppy-dilk
driw, and other hem.-minimum working .yatem,
$&469) end hi PC Network lOCI"'''' network.
FALL Digital R....rch Inc. announces h. GEM

'lconJdalktop unr interface for 8086-ba1ad
computers. (GEM II later Uladby Aterl in he $39&
680000buad "Jackintoah:')
OCTOBER Data General Corp. _ the
DGIOne, a 1G-pound, $289& battary-powetad
portable computer with most of the featurea of a
fully configured IBM PC. The machine i. criticized
for en LCD that II hard to read, a point that DG
correctI to lome extent in a later model.
DECEMBER IBM acqulrea Rolm Corp., a
commllllicatlona equIprnant company; thIa gIWII
IBM a competltlw edge apInet AllT, which hal
entered the computer market.
DECEMBER Oaborne Computer Corp. .......
flOlll benkruptcy PftICIadInIl with the VIun, a
$1298 ZBG-beaad, twHrIve portable with bundled
1Oftware.
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NOTABLE QUOTES

"What peripheral device most often describes the
home hacker's ultimate system? It is, if course, the
floppy disk:'

-Ira Rampil, December 1977 BYTE

year it will be about half the size of the pet~food

market and is fast approaching the total worldwide
sales of panty hose:'

-James Finke, Prelident, Commodore Intemational Ltd.,
February 1982 BYTE

"In less than eight months, more than five ~housand
people have proudly purchased WordStar . .. :' "CPIM 2.2. is extremely important~ and the Z80

chip will live forever because of it: ,
-a MicroPro ad, April 1980 BYTE

"The sin of inefficiency is venial compared to the
mortal sin of "user~unfriendliness." I'd buy an
operating system any day that takes a long time
to run a given program but which makes me more
productive by communicating with me in useful
ways:'

-Chris Morgan, June 1981 BYTE

"The current personal computer market is about
the same size as the total potato~chip market. Next
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-Portia Ilaaclon, Future Computing Inc.,
May 1982 BYTE

"To be a real hacker means to dedicate a substan~

tial part of your life to the advancement of some
application of a technolog !J. It means going behind
the backs of stuffed~shirt administrators who think
that, despite their inability to do the technical work,
they have royal prerogatives to push the
technologists this way and that to satisfy obscure,
largely symbolic organizational needs.

"To be a real hacker means to make a magnifi~

cent obsession of creating some
effect previously unknown,
especially when others say you
cannot or may not do it. You will
impoverish yourself, devote your
whole being to the task, and go
far beyond the limits that
reasonable people place on
unremunerative effort:'

- Lee Fellenltein, 1985

A decade of personal computer
development displayed at The Computer
Museum in Boston.

PHOIDGRAPHED BY PAUL AVIS
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EVOLUTION
OF THE MICROPROCESSOR

An informal history
~

BY MARK GARETZ

Author's note: The evolutiorl of
the microprocessor has followed
a complex and twisted path. To
those of you who were actually
involved in some of the follow
ing history. I apologize if my
version is not exactly like yours.
The opinions expressed in this
article are my own and mayor
may not represent reality as
someone else perceives it.

THE TRANSISTOR. devel
oped at Bell Laboratories
in 1947. was designed to
replace the vacuum tube.
to switch electronic sig
nals on and off. (Al
though. at the time.
vacuum tubes were used
mainly as amplifiers. they
were also used as
switches.) The advent of
the transistor made possi
ble a digital computer that
didn't require an entire
room full of vacuum
tubes. relays. and special
air conditioning. Now a
computer would take up
only half a room and
operate much more
quickly.

It was not until 1959 that
engineers at Texas Instruments
figured out how to put more than one
transistor on the same material (called
the substrate) and connect them
together without wires. Thus was born
the integrated circuit. or Ie. Today
these thin flat pieces of silicon can
contain millions of transistors. and we
call them chips.

Integrated circuits may range from
SSI (small-scale integration. contain-

ILLUSTRATED BY WILLIAM LOW

ing relatively few transistors). through
MSI (medium-scale integration.
around 50 or more transistors). LSI
(large-scale integration. with thou
sands of transistors). to VI,SI (very
large-scale integration. which can con
tain millions of transistors).

In 1969. a year-old company named
Intel announced a I K-bit RAM chip.
There were not yet any microcom
puter chips to hook it to. but there

were many other applica
tions for the new memory
chip. which was signifi
cantly larger than any that
had been produced
before.

About this time. the
summer of 1969. Intel was
approached by the
Japanese calculator manu
facturer Busicom to pro
duce a set of custom chips
designed by Busicom
engineers for the Jap
anese company's new line
of calculators. The
calculators would have
several chips. each of
which would contain 3000
to 5000 transistors.

Intel designer Marcian
(Ted) Hoff was assigned to
assist the team of Busi
com engineers that had
taken up residence at
Intel. Hoff looked at the
Busicom design and de
cided it was too complex
to be cost-effective. He
had worked before with
Digital Equipment Cor
poration's PDP-8 mini
computer. which had a
very small instruction set.

He reasoned that much of the
calculator's complexity could be
reduced if they used a small general-

(continued)

Mark Garetz (Viasyn Corporation. 26538
Danti Court. Hayward. CA 94545) is direc
tor of advanced projects at Viasyn. He has
been a computer hobbyist since 1974. he de
signed CompuPro's 8085/8088 computer.
and he is chairperson of the IEEE 696
Committee.
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purpose processor. Such a design.
using software rather than electronics
to do the calculating. would greatly in
crease the memory requirements of
the calculator-but then. Intel was in
the memory business. Hoff also real
ized that this processor could be put
to other applications and he sold the
idea to Intel management.

The Busicom engineers were still
pursuing their original design when
Hoff and his group started work on
their alternative design. And although
the Busicom engineers had simplified
their design. each chip still had over
2000 transistors. and it would take 12
chips to make a working calculator.
Hoff's team figured it would take 1900
transistors to build their processor.

Hoff's general-purpose processor
design was chosen over the Busicom
design. and Intel got a contract from
Busicom to produce the chip that
later became known as the 4004.

Actually making the chip proved to
be difficult until Federico Faggin (who
later founded Zilog) joined Intel in
early 1970. He took the chip from
concept to silicon in just nine months.
At first Intel sold the 4004 exclusive
ly to Busicom. but in the summer of
1971. it gained the right to sell the
chip set to other manufacturers.

In November 1971 Intel advertised
the 4004 as a four-bit processor that
performed 60.000 operations per sec
ond. By February 1972 Intel had sold
585.000 worth of chip sets.

THE BIRTH OF 8-BITS
At the same time the 4004 was be
ing developed. CTC (Computer Tech
nology Corporation. now Datapoint)
asked both Intel and Texas Instru
ments to design LSI chips for a new
intelligent terminal. Both companies
proposed an 8-bit general-purpose
processor. Note the pattern develop
ing: 4-bits for calculators because they
work in BCD (binary-coded decimal)
and 8-bits for terminals because they
deal with ASCII characters.

Interestingly. CTC chose neither
solution: it built its terminal with stan
dard logic ICs. But TI and Intel went
ahead with their projects anyway. TI
eventually got a patent on its chip
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design and the project at Intel gave
birth to the 8008.

The 8008. introduced in April 1972.
was the first 8-bit microprocessor on
the market. It required at least 20 sup
port chips, but it had 45 instructions
that it executed at 300.000 instruc
tions per second, and it adddressed
a whopping 16K bytes of memory.
That was a lot of memory then, and
the 8008 was a considerable upgrade
of the 4004.

The documentation for the 4004
and 8008 was cryptic (at least it
seemed so to me: I didn't have a com
puter background at the time). The
documentation assumed that you
knew what everything was before you
started reading it (a still-common fail
ing of technical literature).

Intel's primary goal with the 4004
and 8008 was to replace "random
logic·:....another way of saying "lots of
SSI and MSI wired together:' Few peo
ple thought that these chips were
suitable for general-purpose comput
ing. But a few visionaries were in
trigued by the possibility of owning
a computer that could actually do
something. True, computer kits had
been offered previously, but they
were more useful for demonstrating
computer principles than for doing
computing tasks. The availability of
the 8008 changed all that.

In 1973 Scelbi Computer Consulting
Inc. announced the first general
purpose microcomputer based on the
8008. This was followed by the
RGS-008 from RGS Electronics. Then,
in July 1974, Radio-Electronics magazine
introduced Jonathan Titus's Mark-8 in
a series of construction articles.

Until then, all computer articles and
ads had been confined to amateur
radio publications. The Mark-8 was
the first computer to hit a general
interest electronics magazine. These
early microcomputers were still more
demonstration tools than useful. but
the small-computer revolution had
begun.

THE MIGHTY 8080
In April 1974 Intel changed the way
we think about computers forever.
They announced the 8080, a signif-

icant upgrade to the 8008 that re
quired only six support chips, had 75
instructions and a tenfold increase in
throughput over the 8008, and ad
dressed 64K bytes of memory. (No
program, most people thought. could
ever be that large!)

The 8080 design was proposed by
Faggin. but the design team was
headed by Masatoshi Shima, a young
engineer Intel had wooed away from
Busicom. Having learned from the
limitations of the 4004 and 8008, the
designers made improvements to
make their new chip a truly useful
computing engine. The 8080, the first
microprocessor not aimed at logic re
placement. looked much more like a
computer than anything that had
come before it. and it was much easier
to use from a hardware standpoint.

The January 1975 Popular Electronics
magazine featured the first in a series
of construction articles on the Altair
8800, a so-called "minicomputer"
based on the 8080. The Altair was de
signed by MITS (Micro Instrumen
tation and Telemetry Systems). which
was founded by Ed Roberts as a vehi
cle for supporting his experiments in
electronics. The whole Altair kit. in
cluding the 8080 processor, mother
board, power supply. front panel with
lots of lights, and 256 bytes (not 256K
bytes) of memory sold for 5395.

People thought it was a misprint.
The 8080 chip, introduced just nine
months before. had been selling for
5360 all by itself. But MITS had made
a special deal with Intel. and the price
of the Altair was real. MITS sold more
computers in the first day than it had
hoped to sell during the whole life of
the product.

The Altair played a significant role
in the success of the 8080, largely
because programmers now had a
reason (and a good excuse) to write
software for a microcomputer chip.
Also. the Altair's open bus architec
ture (an improved version of which
later became the S-IOO/IEEE 696 bus)
allowed people to begin making pe
ripherals for the computer.

One such peripheral was a disk con
troller from Digital Microsystems that
featured the use of a new operating



10TH ANNIVERSARY ISSUE

'75 '7& '77 '78 '79 '80 '81 '82 '83 '84 '85

6800 were both selling for
$179 in single-piece quanti
ty. I remember standing in
the lobby (actually a living
room) of E-Mu Systems
with Scott Wedge and Dave
Rossum, who had just de
signed some 8080s into
their synthesizers. We were
talking with an Intel sales
person who dismissed the
ad as a hoax. He said Intel
had assured him that MOS
couldn't possibly do it at
that price, and that either
the ad was a publicity stunt
or MOS Technology was
quoting the million-piece
price. I said that there was
no reason that micropro
cessor chips wouldn't go
the same way as scientific
calculator chips had-orig
inally hundreds of dollars,
now just a few dollars. He
said that the chips would
never go below $\ 00.

The salesperson's attitude
was nearly universal in
Silicon Valley-but MOS
Technology was on the East
Coast. I called them up, and
they insisted that they were
serious and that yes, that
was the single-piece price.
I. and the rest of the valley.

would have to wait for WESCON to
find out.

WESCON finally came and there
was the MOS Technology booth-but
no chips. The company had dis
covered when it got there that' ex
hibitors weren't allowed to sell any
thing on the show floor. The chips,
company representatives said, were
available in their hospitality suite in a
nearby hotel.

I went to the suite that evening, and
it was packed. The chips were in two
large fishbowls. MOS also had hard
ware and software manuals available
for $5 each. Ray Stevens, who owned
RGS Electronics and had designed the
RGS-008, was tending bar. Steve Woz
niak was there, along with a lot of
other people including Chuck Peddle,

(continued)

The cost
of the 8080A
microprocessor
plunged $146.

or July \975, MOS 1echnology ads ap
peared in the electronics trade jour
nals claiming that the company would
be introducing and delivering a $20
microprocessor at the WESCON show
that September. The so-called 650\
was to be pin-for-pin plug-compatible
with the Motorola 6800-you could
unplug the 6800 from a circuit board
and plug the 6501 right into the same
socket and it would work-although
the software would also need chang
ing because of differences in the ar
chitecture and instruction set. MOS
was also planning a version of the
chip with the complex clock circuitry
required by other microprocessors
built in. This would be the 6502 and
would cost $25.

The industry went into an uproar. At
this time, Intel's 8080 and Motorola's

The cost of the popullr 8080A microprocessor
from 1975 to 1985, Note thlt in 1975

only the 8080 microprocessor WIS IVlillble.

• 30

• &0

.120

.90

THE MOTOROLA FAMILY
In response to the 8080's
success, Motorola began
work on the 6800, which
was designed by Chuck
Peddle. Motorola was the
first company to introduce
a line of peripheral chips
designed specifically to go
with its microprocessor.
These chips included
parallel (6820) and serial
(6850) I/O functions and
made the integration of
these functions into a
system simple for system
designers.

Motorola produced one
other significant "periph
eral": a huge micropro-
cessor applications manual. bigger
than all other microprocessor docu
mentation put together. And it was
almost readable! Hackers and system
designers like myself rushed out and
bought them at $25 each. True, the
manual was still oriented toward logic
replacement. and you needed a mini
computer and expensive cross-assem
blers to write software. No one had
yet written anything that really ex
plained these new chips to people
who had no idea what they really
were inside, or who had no computer
experience. But we read the Motorola
manual anyway... it was all we had.

Chuck Peddle left Motorola to join
MOS 1echnology (not to be confused
with Mostek, the subsidiary of United
Technologies). a leader in the
scientific-calculator-chip field. In June

system for the 8080 called
CP/M (Control Program for
Microcomputers.) CP/M,
brainchild of Naval Post
graduate School instructor
Gary Kildall. sold for $70
and played a major role in
the success of the 8080 and
its architecture. As a result.
a large portion of the
microcomputer software in
use today either runs on
the 8080 instruction set or
is a direct upgrade of a .150
product that did.
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who was happy to talk about his new
processors.

I sat down on the couch and looked
at the two manuals. They were writ
ten in English and they made sensei

MOS was also showing one more in
novation in the suite that night-the
first multifunction peripheral chips
The company had put RAM, ROM,
timer. and I/O on one chip. One ver
sion was called the TIM (terminal
interface monitor) chip and con
tained a complete monitor for talking
to a serial terminal. The other was the
KIM (keyboard-input monitor) chip,
and it was designed into a microcom
puter board that had a keyboard, cen
tral processor, display, ROM, RAM,
and parallel I/O. and sold for $245 It
was a complete system. No other
microprocessor vendor had done
anything like this before. It was
impressive.

I went home that evening clutching
my $256502 microprocessor and two
manuals. At the time I didn't realize
I would spend another $300 to make
a working system, not counting the
ASR-33 Teletype [ used as a terminal.

That first day of WESCON, Intel and
Motorola lowered the price on their
chips to $69,95. The revolution was
in full swing. The industry would never
be the same.

The 6501 was short-lived. Motorola
sued MOS Technology charging that
Chuck Peddle had stolen the tech
nology from Motorola and that the
6501 infringed because it was plug
compatible. MOS 'Technology agreed
to drop the 6501.

However, the many computers that
were developed around the 6502 are
now legend: MOS Technology's own
KIM-I. the Apple I and II, the Atari
models, and the Commodore PET
and VIC-20, among others, Actually,
the future of the 6502 was still ques
tionable when fledgling Apple Com
puter Inc. produced the Apple I. Steve
Wozniak put in a jumper connection
that could be changed to allow the
6800 to be used instead of the 6502.

ENTER THE Z80
Sometime in late 1975 or early 1976,
Federico Faggin left Intel and formed
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his own company, Zilog Inc. He took
Masatoshi Shima with him. Their goal
was to build a super 8080.

In 1976, Zilog announced the Z80,
a significantly enhanced 8080 that ran
almost all of the programs written for
the 8080. The company claimed it
would have parts that ran at 4 MHz,
twice as fast as the 8080. In addition
it had many more powerful instruc
tions-a total of 176. It sounded too
good to be true; the Z80 was treated
with the same skepticism as the 6502
had been,

But the Z80 turned out to be real.
and there actually were some 4-MHz
parts available, The early ones said
"Engineering Sample" on them and
were manufactured in Dallas, not in
Silicon Valley. Mostek, a Z80 second
source, was actually building the chips
for Zilog, Nobody minded because
everybody wanted one for their own
computer.

Several Z80 cards for the S-100 bus
were on the market shortly after the
chip became available, and everybody
had to have one. But even though the
Z80 was a much more powerful chip
than the 8080 in terms of its instruc
tion set. very few people were writing
software to take advantage of the
Z80's extra instructions. The reason
was simple: The majority of the
machines installed at that time were
8080-based, and if you wrote code
that only ran on a Z80, your market
would be considerably smaller. This
problem plagues the Z80 even today.

However, designers stopped using
the 8080 in new computers. The Z80
was a far easier chip to use, requiring
no support ICs and only a single
voltage power supply. And it was
much faster, even if you didn't use the
extra instructions.

The Z80 introduced one other new
concept to microcomputer chips:
built-in support for refreshing
dynamic RAMs. Dynamic RAMs have
always cost about four times less per
bit than their static counterparts, and
that made them very attractive to use.
However, because you have to refresh
them (or else they forget their data).
they are extremely difficult to use, and
early system designers viewed them

with some distrust. The Z80 gave the
designer 90 percent of the solution
and made it possible to build systems
that were significantly cheaper than
before. Computers such as Radio
Shack's original TRS-80, designed by
Steve Leininger, took advantage of
this fact.

INTEL STRIKES BACK
Meanwhile, Intel had realized that the
8080 needed upgrading. In 1976 Intel
announced the 8085. It had all the
8080 instructions, plus a few more.
But Zilog had taken Intel by surprise.
The enhancements that the 8085 had
over the 8080 were nowhere near as
extensive as those of the Z80. From
a purely hardware standpoint. the
8085 was a much nicer chip than the
Z80, but the Z80 had mass appeal
because it was faster. When intro
duced, the 8085 ran at 3 MHz, as op
posed to the 4-MHz chip that Zilog
was already shipping. Intel had to
come up with something else-a
16-bit processor seemed like the
answer.

Sixteen-bit processors had been
tried before. National Semiconductor
had started work on the IMP-16 chip
set as early as 1972. The company
reduced it to one chip called the Pace,
and Bill Godbout Electronics an
nounced a Pace-based computer. de
signed by George Morrow, in mid
1975. The unnamed system, a full
blown 16-bit computer with RAM and
a built-in cassette interface, was adver
tised in the first issue of BYTE. They
actually built one, but it never got to
market. Bill Godbout said that the
market wasn't ready for a 16-bit com
puter, and he was probably right.
After all, the Altair was only a few
months old itself. Neither the Pace
chip nor the computer was ever a hit.

Other I6-bit chips included General
Automation's LSI-16, a micropro
cessor version of its SPC-16 minicom
puter; DEC's LSI-l I. which was manu
factured by Western Digital and in
cluded the PDP-l I instruction set:
Western Digital's own WD-I I. which
was only one instruction different
from the LSI-I I: General Instrument's
CP1600; and Texas Instruments'
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THE MC68000
In 1977, designers at Motorola were
working on a new processor for the
16-bit market but vowing to keep it 32
bits internally. They also wanted to
eliminate any special-purpose instruc
tions and allow the processor to
perform all operations, on all reg
isters, on all data types, and in all
addressing modes. This is called
orthogonality. Programmers like

(co"ti"ued)

cesses the data or executes
the instructions. The other
was called the bus-interface
unit (BIU). The BIU handles
all communications with
the outside world and is in
charge of generating ad
dresses and storing and
retrieving data from the
system. Inside the BIU is a
queue. While the execution
unit is busy crunching data,
the BIU is out on the bus
getting the next instruction
and putting it in the queue.
The 8086 BIU can stay up
to 6 bytes ahead of the ex
ecution unit by keeping
those bytes in its queue.
Because of the queue, the
8088 performance only suf
fers an average of 20 per
cent compared to an 8086.
(See "Benchmarking the
Intel 8086 and 8088" by
Gregg Williams, July 1983
BYTE, page 147.) The 8086/
8088 processors were the
first to use a queue mecha
nism.

Intel also introduced an
other new concept with its
8086 family-coprocessing.
The idea was to hang an
other pro<;:essor right on
the bus of the main pro
cessor to extend its func
tions. The most significant
of these coprocessors was

the 8087, a math coprocessor that
added a whole set of floating-point in
structions to the 8086/8088. Since the
8087 was built solely to do math. it
could do so very quickly.

4184

A 1·klloblt chip
cost $1280 In 1975.

an 8-bit data bus on the outside.
When the processor wants to fetch 16
bits of data, it first gets I byte, then
the second. The programmer doesn't
have to worry about it it all happens
automatically in the hardware. The ac
tual signals coming out of the 8088
look similar to the 8085, a chip that
designers were already familiar with.
Thus, it was easy to upgrade an exist
ing 8-bit design to 16 bits.

You might think that by doing this
the processor would run at half its
potential. But Intel had been clever
when they designed the 8086. Inter
nally it consisted of two different but
linked processors. One was the execu
tion unit the part that actually pro-

The cost of 64K bytes of RAM from
1975 to 1986, as found on the pages of BYTE

magazine. Prices shown are for 512 of the
1·kilobit 6260 chip, 266 of the 2·kilobit

MM5262 chip, 32 of the 2K-byte 4116 chip, and
8 of the 8K·byte 4164 chip.

·5260

.1000

$1400

• 200

• 800

TMS9900, which went into
their home computer, mak
ing it the first mass-market
16-bit computer.

Interestingly, the first
literature released by MOS
Technology on the 6502
showed some little dashed
lines where the 16-bit ex
tensions to their registers
would go in their 16-bit ver
sion of the 6502, the 6516.
But the 6516 was never
marketed, and the little
dashed lines soon disap
peared. The existence of
such a part was rumored
for years, but it never sur
faced. Not until December
1983 did the Western
Design Center Inot the
same as Western Digitali an
nounce a 16-bit version of
the 6502.

Again, Intel needed
someth'ing to compete with
the Z80. The company
figured that most previous
16-bit designs were flops
because they had no exist
ing software base that
could easily be migrated to
it-they were all the first
microprocessor offerings
from their respective com-
panies.

But Intel had an edge: the
growing base of 8080 soft
ware. The company decided
that its 16-bit processor would be a
direct enhancement of the 8080. In
1976 Intel started work on the 8086.
Unfortunately, the designers did not
preserve direct compatibilty with
8080 code, but at least each 8080
register had its 8086 counterpart
which made 8080-to-8086 code trans
lators possible and gave programmers
a familiar starting point. This was a big
factor in the success of the 8086,
which was announced to the world in
1978.

Then someone at Intel had an in
spiration. Why not make the hardware
almost as easy to migrate as the soft
ware? Thus was born the 8088. The
8088 is an 8086 on the inside but has
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orthogonality because it means they
don't have to memorize a bunch of
exceptions to the instruction set. The
fruit of Motorola's effort was the 1979
release of the MC68000.

The MC68000 is one of those chips
that some people love and others
hate. There is very little middle
ground. Compared to the 8086/8088.
it required a massive software effort
to get it to do anything. But UNIX was
becoming popular, and the 68000
looked like a good UNIX machine. A
number of 68000-based UNIX ma
chines were announced, although
hardly any of them were successfuL

Motorola also announced the
68008, an 8-bit-bus version of the
68000, similar in concept to the 8088.
However, the 68000 had no real queu
ing, and that meant that the 68008
ran half as fast as the 68000. Unfor
tunately, this made the 8088 look
even better.

Internally, the 68000 was a micro
coded chip, which means that inter
nal functional elements are general
purpose. A ROM (which contains the
microcode) controls what the chip
does. The processor's response to
each instruction is controlled by the
ROM. If an instruction doesn't do the
right thing, you can usually fix it in the
ROM and, within limits, you can even
change the instruction set of the
microprocessor if you want to. (IBM's
add-in processor for the XT/370 is
essentially a 68000 with custom
microcode.)

Up until this time, all other pro
cessors were generally random-logic
designs that had a little bit of circuitry
to perform each specialized function
within the central processor. There
are advantages and disadvantages to
both types of microprocessor
design-microcoding offers flexibility
at the expense of speed, while a
random-logic design offers speed at
the expense of flexibility, It is also dif
ficult to fix errors in a random-logic
design-especially when the designer
of the chip leaves the company.

At Zilog, for example, Masatoshi
Shima had begun work on a 16-bit
processor, the Z8000, using random
logic. Random logic worked fine for
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the 8080 and Z80 but. in hindsight.
it is unfortunate that Shima designed
the Z8000 that way. After the first
Z8000 silicon was produced, but
before his team had had worked all
the bugs out of the chip, Shima left
Zilog to return to InteL Zilog never did
get all the bugs out of the Z8000. In
addition, Zilog had set a standard by
allowing the Z80 to run all the soft
ware for the previous-generation
8080. Unfortunately, the company
didn't follow its own standard and
made the Z8000 completely different
from the Z80. Zilog was trying to put
a minicomputer on a chip and, unfor
tunately, it didn't do a very good job
of it. The Z8000's lack of a similar in
struction set to the Z80, its built-in
bugs, and its sacrifice in instruction
power due to its random-logic nature
all played a great role in keeping the
Z8000 from becoming successfuL

In 1981. National Semiconductor
made a second attempt at the 16-bit
market with the 16032. The 16032
was to be a 32-bit (internal data bus)
microprocessor with a 16-bit external
bus. Since Motorola had never been
able to produce their promised math
coprocessor, and Intel's 8087 so far
couldn't break the 5-MHz speed bar
rier, everyone was impressed when
National announced its math copro
cessor, which would run at 10 MHz,
giving it twice the performance of
Intel's 8087.

Unfortunately, National became the
first microprocessor company to ship
all its peripheral chips 100 percent
functional before the processor was
available. Today the 16032 still has a
few bugs in it. But programmers like
its instruction set. which reminds
them of a VAX (a series of high
performance DEC superminicom
puters). Because the VAX has been so
successful as an engine for running
UNIX, the 16032 may be a natural
successor as the base for a UNIX
computer. There may be some life left
in it yet.

In 1982, Intel one-upped the semi
conductor industry again. They an
nounced the iAPX 286. This new
product was a vastly upgraded 8086
architecture that included built-in vir-

tual memory management and many
other features designed expressly for
supporting a multitasking. multiuser
environment. It has a mode that runs
all 8086 code directly, and Intel has
significantly sped up its throughput.
Also, true built-in memory manage
ment is something that no other
microprocessor has to this day. The
main advantage to having memory
management built in is that it can
work much faster than processors that
require external memory managers.
The IBM PC AT's use of the 80286 has
ensured the success of this processor
for at least the next few years.

32-BIT CHIPS
In spite of problems with the 16032,
National Semiconductor was the first
company to announce and ship a full
blown 32-bit microprocessor. The
32032, which used to be the 16032,
is code-compatible with the 32016.
It's still early to tell how the 32032 will
fare, but the popularity of UNIX will
probably be a major factor in its suc
cess, if indeed all the projections of
the 32000 family being the ideal UNIX
engine are true.

Motorola is now sampling its full
32-bit extension to the 68000, the
68020, which looks promising. It has
one new feature that will probably get
it into lots of designs early. Remember
that the 8088 was successful because
it allowed an easy migration path due
to its 8-bit external data bus. The
68020 lets you dynamically choose
the bus size you want-8, 16, or 32
bits. Supposedly, it is able to run all
68000 code, and it's fast. One of the
things that gives it great speed is its
cache-the logical extension of the
queue used in the 8086/8088/80286
processors.

The cache in the 68020 is 256 bytes
deep and works a little differently
from a queue. If a jump occurs to a
point in the queue, the queue is
flushed and reloaded. But the cache
looks just like memory, so a jump to
a point in the cache would not cause
the cache to be dumped and re
loaded. If loops are small enough,
they can execute directly from the
cache. The advantage is that the pro-
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set. which is what the
developers of the FORTH
engine did. This technique
opens up a whole realm of
possibilities, such as being
able to emulate different
computers on the fly by
downloading different in
struction sets. The speed at
which this will be accom
plished, however, will be
limited by the fact that
microcoding is hard work.

The Intel iAPX 432, prob
ably the first 32-bit micro
processor available, was
designed with very-high
level instructions to support
the U.S. Department of
Defense's Ada language.

Opposite the high-level
instructions' team are those
who think that a small set
of simple but extremely fast
instructions can outperform
large and complex (slow) in
structions. Such are the
RISC (reduced instruction
set computer) fans. A RISC
machine was successfully
implemented in silicon at
Berkeley, amazingly on the
first pass. They are current
ly working on speeding up
the chip, which has a 32
bit architecture. Hewlett
Packard is also rumored to

be working on several RISC machines.
Last is a unique device just about

to be sampled from INMOS called the
Transputer (see "The Transputer" by
Paul Walker. May BYTE, page 219). It
is designed to perform parallel pro
cessing. It will take many more years
of software development and sophis
tication to take full advantage of the
Transputer, but the possibilities are
fascinating.

Meanwhile, a 4004 microprocessor
still controls a traffic light near my of
fice. It tends to put all the whizzy new
things in perspective, doesn't it? _

The COlt
of an &-Inch
fIopwdllk drive
dropped $2150.

Unfortunately, Pascal compilers that
put out native 8080 code beat it
handily.

Similar in concept is the new FORTH
processor from Novix, developed
under the direction of FORTH inven
tor Charles Moore. Instead of ex
ecuting the output of a compiler
directly, this FORTH chip runs
threaded FORTH code directly-its in
struction set is FORTH. It's supposed
to be very fast. and if you like FORTH
it's great.

The FORTH engine is a custom ver
sion of a chip from National Cash
Register called the NCR 32. It is a
microcode-executing 32-bit engine on
two chips; a third chip is required to
contain the microcode. Essentially
you can "roll your own" instruction

The cost of In 8-inch single-sided double-density
floppy-disk drive from 1977 to 1985. Note thlt

such drives were not Ivaillble in 1975 Ind 1976.

••

FASTER OR SMARTER?
I can't end my discussion of micropro
cessors without mentioning a few
bizarre approaches. There is still a
debate raging on whether micropro
cessor instruction sets should evolve
toward more complex and high-level
instructions, or whether they should
be getting much simpler but much
faster. So far. high-level instruction
sets have not been winners. One iII
fated attempt was Western Digital's
Pascal Microengine, which executed
Pascal pseudocode (the output of all
loyal Pascal compilers) directly.

cessor can access the
cache much faster than it
can access external
memory. so programs run
faster if they stay mostly in
the cache. As with the
32032. it's still early to tell
what the eventual success
of the 68020 will be.

National has also
announced the 32132 (not
yet available), which is to
have multiple caches and
something the company
calls a look-aside buffer.

Zilog had announced a
product called the Z800, a
16-bit upgrade to the Z80
that was to be code-com
patible with it. The com
pany was never able to pro-
duce working silicon, how-
ever. Instead, it is trying to
get the Z80 to work at 10
MHz. Zilog has also an
nounced the Z80000, a
32-bit version of the Z8000
that I call the "kitchen-sink
processor" because 'it will
have everything, including
code compatibility with the
Z8000, which is the right
idea but the wrong pro-
cessor.

Intel has been talking for
some time about the com
ing 80386, its 32-bit version
of the 80286, but to date it hasn't re
leased any hard data on it. Intel said
it will be 80286-compatible, and that
probably means IBM will use it.
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arl Helmers's
interest in electronics began early.
An amateur radio operator in high
school. he put himself through the
University of Rochester by learning
FORTRAN, COBOL, and PLiI
(among other things), and writing
programs for various companies.
After graduating with a physics
degree. Carl went to work for an
aerospace company called Inter
metrics and became a frequent
traveler to NASA's Johnson Space
Center in Houston, At BYTE. earl
introduced many outstanding
writers to the BYTE readership. in
cluding Steve Ciarcia and Jerry
Pournelle, Following his BYTE
experience. Carl founded North
American Technology Inc.. which
publishes Bar Code News.
Robotics Age. and Sensors
magazines in Peterborough, New
Hampshire. He talked recently with BYTE editors Richard Shuford and
Gregg Williams about how his interest and involvement with microcomputers
developed.

BYTE: How did you get started in microcomputing?
Helmers: In January of 1972 there was a presentation given in
Houston by the executives of a new company in California called
Intel. So I went and sat through a presentation about this wonder
ful thing called a microprocessor.

BYTE: Was this the 4004?
Helmers: The 4004 and the 8008. Actually. the 8008 was barely
discussed. but it was the thing I zeroed in on. I knew that was
going to be my computer. You see I had tried to design my own.
but I had a problem deciding what the instructions were to be.
Along came Intel with this little box and the company was go
ing to hand me the instructions.

BYTE: How did you get into publishing?
Helmers: I sold 100 copies of a book on wire-wrapping. Then
I started adding to my library publications of things that I could
offer for sale. The longest was the ECS Computer publication, which
was about a central processor based on the 8008. I published
the 300 copies of the 72-page book in September 1974, and
then I did it once a month thereafter. Since I was doing it once
a month. I said, "Gee, this is a magazine, isn't it?" So 1started
calling it ECS Magazine in January of 1975.

BYTE: How did BYTE come about?
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Helmers: Various people in
Peterborough found out
what I was doing. So 1made
a couple of trips to Peter
borough in May 1975. We
made the decision to publish
BYTE at a meeting on May
25, 1975. That is the real
birthdate of BYTE. Within a
year and a half we had
50,000 subscribers.

BYTE: What kind of magazine did
you conceive BYTE to be?
Helmers: I knew that I
wanted a magazine that was
the Scientific American of com
puter science with a vastly
expanded amateur scientist
section. That was my original
conception, and the early
years of BYTE were very
much like that.

BYTE: How did you find authors
in those early days?
Helmers: By publishing the
magazine. For the first couple
of issues I roped in acquain
tances at Intermetrics. and I
got my friends to write for us.

BYTE: When did Robert Tinney enter the scene?
Helmers: Robert is an old friend from my Houston days in the
early 1970s. He did his first BYTE cover in December 1975. At
the time he was constrained by our poverty to not using full color.

BYTE: A number of projects stood out in the early days of BYTE; the "LIFE
Line" series was one, the other was the infamous kludge harp.
Helmers: The kludge harp was nothing more than a program
to play music.

BYTE: It was different in that. at the time, most people were looking at com
puters as blinking lights. at the very most. You had a peripheral, simple as
it was. that allowed you to play music,
Helmers: Actually. the reason I did that second 6800 system was
to develop a 6800 that would control a music synthesizer. The
other thing I did a lot of engineering on. early in BYTE. was this
slow biphased Manchester-code audio-tape interface.

BYTE: Are there any pioneers you'd particularly like to remember here?
Helmers: Steve Jobs and Steve Wozniak. I think they are neat
from several points of view. One is the naivete they exhibited
toward meeting magazines.

BYTE: Is there anyone who has not received recognition that you think should
have it?
Helmers: Nat Wadsworth. a SCelbi computer consultant. who had
the absolute first 8008 personal computer, and Lee Felsenstein.
who started the Homebrew Computer Club. Then there are hun
dreds of authors who wrote for BYTE and other magazines.•

PORTRAIT BY GREG SPALENKA
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YTE: Steve,
you are'. RIlOWIl fex designing eledrottic
and computer collStrudion projects
and writing about them. How did
you get your start in this?
Ciarcia: As far as electronics
goes, I was just like any kid.
When you're at a certain age.
you find an electronic gadget
and you want to see what's in
side the box. So for years I
had electronic parts lying all
over the place at home. I
never actually could afford to
own a lot of equipment when
I was a kid. so I had to build
a lot of it.

Anyway. when I went to the
University of Connecticut. I
studied electrical engineering
and came out with a BSEE.
Then I worked in several engi
neering jobs.

In the early 1970s. while I was working for Control Data. I hap
pened to see a construction article in Radio Electronics magazine
about a thing called a "TV lYpewriter:' Don Lancaster's TVT-1. So
I built that. and then I had the problem of "What do you do with
this thing once you've got it?" Then a few months later. Radio Elec
trottics ran another article. this one about building a small computer.

The project computer in the article was called the Mark 8.
Jonathan Titus had designed it around the Intel 8008 micropro
cessor. I didn't want to build a Mark 8 because I felt its physical
construction was hobby-grade. Having been involved in the elec
tronics industry 1 knew what it took to make a computer stay
reliable.

So I started hunting around for some other small computer that
was also built around the Intel 8008. I found an outfit called s<;elbi
Ipronounced "sell-bee"J Computer Consulting in Milford, Connec
ticut. that also made an 8008-based computer. I went down and
saw Nat Wadsworth. the head of the company, and talked him
into selling me his boards. I bought five blank circuit boards at
S125 per board and populated them with my own chips. 1ended
up buying my 8008 for S120.

So after a while I had the Scelbi computer with the TVT-I ter
minal tied onto it. a cassette recorder. a printer. a paper-tape
reader-everything you could imagine back then. I homebrewed
the cassette interface because Scelbi was using just paper-tape
readers. By the time I retired the system a year and a half later.
it had all of 4K bytes of memory in it and 4K bytes of EPROM.
That was the first and last computer I wrote my own operating
system.for.

Next I got into graphics. I had bought a surplus Sanders
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Associates 708 terminal. This
was actually built as an alpha
numeric terminal. but it
formed its characters by draw
ing vectors on the screen. I
designed an interface and DlA
converter driver to change the
scanning so it would be a
vector-graphics display. and 1
attached it to my 8008 sys
tem.

Having put together what I
thought was a pretty neat
graphics system, I thought
somebody else might be in
terested in it. too. BYTE had
been out for a couple of
months by then, so I looked
on the masthead and called
up the editor. Carl Helmers.
He liked the idea for an arti
cle. When the piece came out
in November 1976. it got a
very good response from the
readers.

I then wrote a series of
three articles that appeared in
three consecutive months in
1977. After it turned out that
these, too. were well received.
I said to Carl. "Suppose I do
articles regularly?" Carl still

wasn't sure he could find· anyone who could write for him on a
deadline and instead asked me if I would be an editor and work
for him on the magazine.

I didn't think I could do it. At the time I was working as a con
sultant to Pratt & Whitney in Hartford. where we built a com
puterized casting facility for jet-engine turbine blades. One of the
Pratt people who worked with me was a guy who could write
well and played the accordion. 1told him about Carl's offer. and
he went up to New Hampshire and took the job. That's how Chris
Morgan, who later became editor in chief. came to BYTE.

I continued to do projects in my spare time and write them up
for the magazine. From November 1977 to date. I've done an ar
ticle a month.

BYTE: How do you lWrk on your projects?
Ciarcia: There are two classes of projects. long-term and short
term, so there are two kinds of schedules.

10 keep myself interested in the magazine articles. I have to do
some really way-out projects each year. But 1try to balance them

. by putting together some lower-level projects for those people
who aren't ready for the big time.

A long-term project is essentially a significant computer prod
uct or system: like the home-control system I've been working on
for about six months. ISee Ciarcia's Circuit Cellar, April. May, and
June.1 Or I should say "~ve been working on:' On these big proj
ects I have to have help. For instance. I have people who layout
printed-circuit boards for me. For anything that needs more than
100 lines of code. I hire a programmer to write it-that's the only

(continued)
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way I can get it done. But that doesn't make me hate program
mers, It's just that somebody else can do it faster and better than
I can. I think people should do what they are best at.

While all these people are working on a major project. I some
times work on a short-term project. I'll say, "Okay, what's in my
junk box that looks good?" Then I'll do an article that's mostly
tutorial in nature or is about a smaller project that doesn't re
quire an elaborate circuit-board layout and is easy to put together.

BYTE: What's a good example of a short-term project?
Ciarcia: The Whimsi-Bell from July 1984, which took about five
days from conception to finishing the article. I stock common com
ponents in the Cellar so that if at 2 o'clock in the morning I get
an idea about a good circuit I can just go build it. The inventory
costs a lot. but it allows me to live by my own schedule.

BYTE: Do people from semiconductor companies call you up and say, "Hey,
I've got a \Wnderful new chip. Would you like to play with it?"
Ciarcia: Yes and no. Most semiconductor houses don't have any
way to get to me directly, so they don't. I purposely do that
because I don't want anybody sending me samples of their prod
ucts and giving me engineering advice, and then expecting
something in return. Sometimes at the last minute I decide not
to do a particular project because I don't see that the company
that I have been dealing with is going to support the BYTE reader,
who maybe wants to buy just one chip to build a project.

There·are a few companies I work with all the time. They under
stand what I'm doing and they also understand their own
business-companies like Zilog, Analog Devices, or 'Texas
Instruments.

BYTE: How do you handle lMJrking on many things at once?
Ciarcia: You can't put together any kind of major project on a
regular basis without haVing two or three running Simultaneously.

Sometimes readers ask me why my construction designs show
up on the market as commercial products. One reason is that it
takes the resources only a company can provide to make the proj
ects as useful as possible, lake the home-control system I wrote
about for the April. May, and June issues this year. That had to
be tested for radio-frequency interference by an independent lab
to satisfy the FCC. Just that testing cost $5000, So by letting the
system be put on the market. I enabled my readers to build a
legal kit. And the companies can provide continuing support bet
ter than I can alone,

BYTE: With that in mind, how do you regard your projects?
Ciarcia: I think of them as what I personally want for toys, or to
use myself,

There is one thing I want to make clear: My chief interest is
in designing computers. If I have a special task for a computer to
perform, I build a specialized system for it. I don't take one com
puter and try to do everything with it. For instance, the home
control system. I didn't take an IBM PC and write a 25,OOO-line
program to make it control my home. I use an off-the-shelf com
puter only the wayan average businessman would use it-for word
processing, spreadsheets, and some other little stuff.

I designed the Trump Card because I didn't want to learn C or
Pascal or mess around with assembly language, I knew BASIC.
But BASIC was too slow-so I built a faster BASIC engine.

BYTE: Do you think that reading about your projects, like the home-control
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series, becomes a kind of wish-fulfillment for people who tinker with electronics?
Ciarda: I'm sure there are many vicarious builders, but the couple
of hundred letters I get every month indicate that there are more
people building thiS stuff than you might think. There are a great
many technicians and software guys out there that just want to
break in a little bit on building hardware but don't want to
scrounge parts. They are 75 percent of the people who put my
projects together.

When I started on the recent home-control project. it was
because I was tired of changing BASIC statements in the existing
system every time I needed to turn on a light. I wanted a closed
loop system, triggered by sensor inputs, and money was no object.
The motion sensors, in particular, cost a lot. But I ended up put
ting them all over the house, except in places where I didn't need
them.

BYTE: Have you had any project ideas that !IOu haven't been able to complete?
Ciarcia: Yes, I'd like to build a 1200-bit-per-second modem, And
a lot of my readers would like to see me do that. too. The prob
lem is that the technology of modems is changing so fast, It could
be done now, but not in the way I'd want to do it. Even if I did
find a good cheap modem chip, I'd want to have good software
to drive it. I'd also want to get the modem FCe-tested-l'm tired
of projects that you have to connect to a telephone line through
an unregistered data-access arrangement. It's the difference be
tween hobby-grade and professional-grade stuff.

Most BYTE readers today are not hobbyists-I know that from
my mail.

BYTE: You attend computer shows and conventions, Do the questions !IOu get
at conventions differ from what you get in letters?
Ciarcia: I get more hobbyists at conventions, often high school
students who are working on a science-fair project. The letters
are frequently from business people or engineers.

I get between 200 and 250 letters every month. The majority
of these are legitimate questions, and, unfortunately, it can take
hours of research to find out the answers. I've had to hire seven
people to help me answer letters. Even then we don't get to them
all. We do try because the thousands of people whose letters we
have answered over the years have become the greatest sup
porters of the Circuit Cellar. I've got hundreds of pictures from
readers showing the projects they have built.

BYTE: Do !IOu think BYTE has had much effect on the development of per
sonal computers?
Ciarcia: BYTE was significant in being essentially the first in its field-I
know you can argue about that-and in the formative years it stood
out in its journalistic integrity: It supported the experimenter. It
supported the new industry without trying to exaggerate its own
value, It didn't work out any deals to trade advertising or good
reviews for computer equipment. I picked up that same attitude
when I began to write for BYTE.

BYTE: Do !IOu know of anybody who has picked up one of your ideas and
made a successful commercial product out of it?
Ciarcia: At the West Coast Computer Faire this spring, I found
an exhibitor that had put together a computerized telephone mes
sage system, using the ADPCM (adaptive differential pulse-code
modulation) speech-digitization scheme I described in June 1983.
And there are a lot of my Z8 control computers out in the world
that have been built into OEM products, •
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CIARCIA'S PRODIGIOUS OUTPUT

1976
Nov M.k. Your N.xt Periph...1• R••I Eye Opener (vector g..phlcs)

1977
M.r Try This Comput.r on for Size (_1_ of DlgIt.1 Group S080Al
Apr Hevlng • "Prlv.t. Aff.lr" with Your Computer (humor)
M.y Com. Upst.irs .nd B. R.spect.bl. (t.rmln.1 communlc.tion)
S.p Control the Worldl (Or .t le.st • Few An.log Points)

CIRCUIT CELLAR SERIES

1981
J.n
Feb
M.r
Apr
M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

Electrom.gn.tic Int.rf.renc.
A Compute...Controlled T.nk (Milton Bredl.y Big T..k toy)
Build the DlIk-30: Memory expansion .nd Floppy-Disk Control
Build • lDW-Coat LogIc An.lyz.r
DC Motor Controls: Build. Motorized PI.tform
Build. lDW-Coat Speech-Synth.siz.r Int.rfec. (Mlcromouthl
Build. ZS-B.1ed Control Comput.r with BASIC. P.rt 1
Build. ZS-B.1ed Control Comput.r with BASIC. P.rt 2
Build .n Unllmlted-Voc.bul.ry Speech Synth.liz.r (S~T.lk.rl
Build .n Intelligent EPROM Prog..mm.r
Switching Power Supplies: An Introduction
Build. Touch-Ton. Decod.r for R.mot. Control (ITT MSD3210)

1977
Nov
D.c

1978
J.n
F.b
M.r
Apr

M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

1979
J.n
F.b
M.r
Apr
M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

1980

Apr

M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

M.mory-M.pp.d I/O
On • T.st-Equipm.nt Di.t1 Try .n S-Ch.nn.1 DVM Cockt.i11

Add Mo.. Zing to the Cockt.i1
A Penny-Pinching Add....·St.t. An.lyz.r
Prog..m Your N.xt EROM in BASIC
Tun. In .nd Tum On. Pert 1:

A Comput.rized WI..I... AC Control Syst.m
Tun. In .nd Tum On. P.rt 2: An AC WlIeI... R.mote-Control Syst.m
T.lk to M.: Add • Volc. to Your Computer for $35
Build. K.yboard Function Decod.r
let Your Fingers Do the T.lklng: Add • Noncontect Touch Seenn.r
let Your Fingers Do the T.lklng: Sc.nn.r Appllc.tlons
No Power for Your Int.rf.ces1 Build. 5-w.tt DC-ta-DC Convert.r
I've Got You In My Sc.nn.rl (Iight-sourc. t..cklng)
Build .n Oct.I/Hex.declm.1 Output Displ.y

Build. Comput Controlied Security Syst.m for Your Ho~.. P.rt 1
Build. Comput Controlied Security Syst.m for Your Hom•• P.rt 2
Build. Comput Controlied Security Syst.m for Your Hom•• P.rt 3
Th. Toy Sto.. B.glns .t Hom. (Milton B..dl.y Simon g.m.)
Communlc.t. on • Ught Beem
Mind Over M.tt.r: Add Blofeedb.ck Input to Your Comput.r
Sound Offl (SN76477 .nd AY·3-3910 sound .ff.cts)
Anyon. Know the R••I Tlm.1 (MM5312)
Joystick Int.rf.c.s
S.lf-R.f..shing LED G..phlcs Displ.y
Th. Int.1 8086
Add Nonvol.tll. M.mory to Your Comput.r (EAROMI

Comput.riz•• Hom. (BSR X·10 controll.r. the Busy BOil)
A Comput....Controlled Wood Stove
Eas. into 16-Bit Computing. P.rt 1:

G.t 16-Bit Perform.nc. from .n S-Bit Comput.r
E... Into 16-Bit Computing. P.rt 2:

Ex.mlnlng • Sm.11 Multl-U..r System
I/O Expansion for the Redlo Sheck TRS-30. Pert 1 (pa..llel portsl
I/O expansion for the Redlo Sh.ck TRS-30. Pert 2 (..rI.1 ports)
H.ndheld R.mot. Control for Your Comput.rized Hom.
A Build-It-Yourself Mod.m for Und.r no
Build. Low-Cost. R.mot. D.t.-Entry T.rmln.1
M.k. Liquld-Cryst.1 Displ.ys Work for You
Hom. In on the R.ngel An UIt..sonlc R.nglng Syst.m
Comput.rized T.stlng

1982
J.n
F.b
M.r
Apr
M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

1983
J.n
Feb
M.r
Apr
M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

1984
J.n
F.b
M.r
Apr
M.y
Jun.
July
Aug
S.p
Oct
Nov
Dec

1985
J.n
Feb
M.r
Apr
M.y
Jun.
July
Aug

An.log Int.rf.clng In the Reel World (A/D conversion)
Build. Comput.rized We.ther St.tlon
U.. Voiceprints to An.lyz. Speech
U.. Inf..red Communlc.tlon for R.mot. Control
Everyon. C.n Know the Reel Tim. (MM68167AI
Build .n Int.ractlve-¥ldeodllC Controll.r
Add Prog..mm.bl. Sound Effects to Your Comput.r (SN76489A)
Hlgh-R.solutlon Sprite-Oriented Color G..phlcs (TMS991S)
Build the Mlcrovoll Text·ta-Speech Synthesiz.r. P.rt 1: H.rdw ..
Build the MlcfOVOJl Text·ta-Speech Synth.siz.r. P.rt 2: Softw ..
Build the Circuit Cell.r MPX·16 Comput.r Syst.m. P.rt 1
Build the Circuit Cell.r MPX·16 Comput.r Syst.m. P.rt 2

Build the Circuit Cell.r MPX-16 Comput.r Syst.m. P.rt 3
Build. Hand-held LCD T.rmln.1
Build the ECM·103••n Orlgln.te/An_r Modem
Build .n RS-232C B...kout BOil
Build .n R5-232C Code-Actlvated Switch
U.. ADPCM for Highly Intelllgibl. Speech Synth.sis
Build the RTC-4 Reel-Tim. Controll.r
Build. Powe...Un. C.rr1....Current Mod.m
Build the Micro D-C.m SoIld-St.t. Video C.m P.rt 1
Build the Micro D-C.m Solld-St.t. Video C.m P.rt 2
Built the H-Com H.ndlc.pped Communlc.tor
Keep Powe...Un. Pollution Out of Your Comput.r

Build the T.rm-Mit. ST Sm.rt T.rmln.l. P.rt 1 (NS4551
Build the T.rm-Mit. ST Sm.rt T.rmln.l. P.rt 2
Build. Thlrd-Gen...tlon Phonetic Speech Synth.siz.r (SSI263)
Build. Scrolling Alph.num.rlc LED Displ.y
Trump C.rd. P.rt 1: H.rdw (ZSOOO coprocessor for IBM PC)
Trump C.rd. Pert 2: Softw ..
A Muslc.1 T.I.phon. Bell (AY-3-1350)
Circuit Cell.r Feedback
Build the AC Power Monitor
An UIt..sonlc R.nglng System (SN2S8271
The Us'net 1000 (SP1OOO speech recognitionI
Build the Power I/O System

Underst.ndlng Uneer Power Suppll.s
Build. SarilIl EPROM Prog..mm.r
Build the Touch-Ton. Int.ractlve M....ge System
Build the Hom. Run Control Syst.m. P.rt 1: Introduction
Build the Hom. Run Control System. P.rt 2: Th. H.rdw...
Build the Hom. Run Control Syst.m. P.rt 3: The Softwa..
Living In • Senslbl. Environment
Build the BASIC-52 Comput.IfControll.r
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BYTE: BYTE readers will be looking forward to seeing your work on the
cover for years to corne.•

BYTE: Wnat computer grapnics equipment nave you used?
Tinney: I've had very limited hands-on experience with a Time
Arts Lumena system and an Artronics Artron Studio Computer,
These might be described as mid-range systems, yet I was just
amazed at their capabilities, They have reached the point where
you can get one for what you would pay for an expensive
automobile,

BYTE: Can you tell us something about your explorations into com
puter-assisted drawing?
Tinney: So far I've not used computer graphics for any cover
work, but I hope to get into it because it's obViously going to
be important.

BYTE: Are you saying tnat as an illustrator or are you saying tnat as an
illustrator wno does computer-related tnemes?
Tinney: Absolutely as an illustrator. Even as they stand today,
computer graphics systems are to an artist what a word processor
is to a novelist.

I'm sure that in the future a computer is going to be able to
mimic a paintbrush, a pencil. charcoal. or pen and ink. It will
be easier, better, and more expressive to use a digitizing tablet
and pen than it will be to actually use a pencil or a paintbrush.
The hardware and software have a long way to go before they
get to the point that I am describing, but I believe that these
capabilities are bound to come.

INTERVIEW:~1.~BYTE. w", '" YO' ""d,lI,
proud of?
Tinney: I really liked the con
cept behind the February
1985 "Computing and the
Sciences" cover. which had
the ribbon cable and double
helix effect. There are other
paintings, like the April 1984
issue, the "RealWorld Inter
facing" theme, which showed
all the world spinning under
control of a hand-held com
puter. Some readers didn't
like that one, probably
because its appeal was more
visual than conceptual.

BYTE: Do you personally own a
computer?
Tinney: It has been about a
year and a half now since I
got my first computer, a Mor
row Micro Decision. It's very
useful and I love it. It came
with some bundled software.
I use WordStar to do all my
business correspondence.
And I use Personal Pearl to
keep track of a database of
customers who have ordered
BYTE cover reprints,

BYTE: How do you work with the BYTE editorial staff to develop ideas for
cover art?
Tinney: We almost always have an issue theme-a programming
language, computer graphics, or whatever. We start with that.
I try to get as much input from the editors as possible; many
times they will have visual ideas. After that phase, I do several
sketches and send them to BYTE. Sometimes the editors like a
sketch immediately. If they don't. they make suggestions and I
try again,

We start with the concepts and look for visual symbols to repre
sent the concepts. Often the editors suggest these. To get the
best effect you have to position or relate the symbols in unex
pected, humorous ways.

BYTE: Do you sometimes wisn tnat computers and tneir parts looked more
interesting?
Tinney: Because computers mostly look like boxes with wires,
I try to draw concepts rather than technical facts. I always try
to create a separate three-dimensional reality that the reader
feels drawn into. It may be a three-dimensional space that exists
on one small part of a circuit board somewhere, or it may be
floating in infinite space, but it still has three dimensions.

I want the person viewing the cover to be imagining himself
doing whatever the activity is in the scene. I don't often show
people on the cover haVing a third-person experience, I like to
draw the reader into the experience.

rtist
Robert Tinney has provided most
of tne illustrations that nave ap
peared on tne cover of BYTE during
tne past 10 years.

Robert studied advertising art at
Louisiana Teen and tnen began
working in Houston, Texas, draw
ing and illustrating for various
publisners and advertisers. A
mutual friend introduced nim to
Carl Helmers, wno at tne time was
working on software for NAS,A;s
space snuttle. Tne two became
friends, and wnen Carl began at
BYTE ne called on Robert for
illustrations.

Robert moonlignted on tne BYTE
covers for tne first few years, but in
I978 ne moved to Baton Rouge,
Louisiana, and began his computer
related illustrating full-time.

BYTE editors Richard Snuford
and Gregg Williams talked witn Robert about nis IO-year association witn
tne magazine and nis tnoughts about the future.
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TINNEY FAVORITES

July 1977
Comput.r EnginHring

April 1981
Futu,. Comput.",

M.n:h 1983
The Stecb

BYTE COVERS PHaroCRAPHED BY ED CRABTREE

October 1978
Comput.r Chen

M.y 1981
Soft...,. Pirecy

Jun. 1984
Greduetion M.mori.,

-- -,_.."._....-
KJ :..._--,K] ................

M.n:h 1980
Comput." in the Laboretory

S.ptember 1982
Comput." .nd the H.ndiclpped

April 1985
Recu"i.. H,nd,
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I was talking to someone
when Alex came over to grab
me and said, "You have to
come meet the fabulous Carl
Helmers."

It turned out that Carl had
read some of my science fic
tion, so we got along fine.

Carl and I discussed the
possibility of my doing some
articles for BYTE. but we left
it pretty loose. Later I got to
thinking about it. I didn't
know very much about com
puters, but I did use them:
Anything I wrote would have
to be user-oriented. I sent a
column in. The readers liked
it. At first I just sent in col
umns when I felt like it. but
one day Chris Morgan /then
managing editorl called and
said, "Your column is due
next week:' After that The
User's Column became a
regular feature in BYTE.

BYTE: How nas tnat cnanged ~our column?
PourneIle: I'm still writing for the microcomputer user who's
seriously interested in learning more about his or her machine,
I guess my column is a little broader now: There's less out there
for the real hacker, so I try to include something for the hacker
community: and there are more occasional users, so I try to in
clude something for them, Mostly, though, I write for the mid
dle ground. I guess the column is a bit less technical than it used
to be, which is strange, since The User's Column was supposed
to be a nontechnical column in the first place, _

BYTE: Wnat milestones stand out
in tne nistor~ of tne personal
computer?
PourneIle: Oh, let's see-Bill
Gates's BASIC. Before that we

didn't have any decent way to program small computers.
Then there was CP/M from Digital Research. Before CP/M none

of our machines could talk to each other.
The Osborne computer was terribly important. You could just

buy it and take it home and plug it in. More important. Osborne
bundled in software,

dBASE II was the first really powerful database that ordinary
people could learn to use on normal microcomputers. VisiCalc
turned the Apple II into a viable business machine and intro
duced small computers into the business community.

The IBM PC changed everything, of course. Before the IBM
Pc. there was a definite microcomputer community, Before the
IBM PC there were "hackers" and "users:' and I wrote "the user's
column": but "users" in those days were still curious about their
machines, what could be done with them, and where the micro
computer revolution was going, Many people who got computers
after the IBM PC revolution were just users who didn't know or
care that they were part of a revolution,

INTERVIEw:fJ~

YTE: Jerr~,

now did ~ou first get involved witn
personal computers?
PourneIle: Back in 1976 my
mad friend Dan Maclean
was given a computer kit by
someone who couldn't get it
to work. The machine had
about lK byte of memory
and you programmed it by
endlessly throwing switches
on the front panel. It took me
about 10 seconds to decide
I wanted nothing to do with
that thing.

Months later, though, I saw
a demonstration at a com
pany called Computer Power
and Light. Their machine was
running Electric Pencil. the
first true full-screen text
editor. It was love at first
sight: I realized instantly that
I could do all the revisions I wanted and never retype a page
of text again, By then Maclean had got his old IMSAI working
properly, Maclean and a Caltech graduate student named Tony
Pietsch put together Ezekial. my friend who happened to be a
Z80 computer. I've been writing my books with computers ever
since.

BYTE: How did ~ou get involved witn BYTE?
PourneIle: Personal computers didn't work very well in the early
days The machines were wonderful. they'd do things I never
thought possible, but they weren't very easy to use, In those times
you couldn't just go to a store and buy a computer to take home.
You got components and you tried to get them all to talk to each
other. but they seldom did. The software situation was pretty
grim, too.

The situation changed fast. though, If you wanted to keep up
and anyone who had a computer in those days certainl~ wanted
to keep up-you had to read the magazines. There were a number
of them, and I subscribed to all of them, I particularly recall one
called ROM, the "Read-Only Magazine:' It didn't survive,

One of the first magazines I subscribed to was BYTE~The

Small Systems Journal." I particularly liked the What's New sec
tion. I also read BYTE for the ads. Sometimes the magazine would
drive me nuts, though, because I knew I wanted to learn what
the article was saying, but I couldn't understand it even after
reading it three times,

My oldest boy was in high school then and he was as interested
in computers as I was. Sometime in the 1970s, after Ezekial came
to live with me, my son Alex and I went to a computer show,
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MAKE THE CONNECTION • • •
Our Connection systems will solve your problem

of trying to read and write diskettes or tapes from
almost any computer system using your Pc.

The Diskette Connection is a hardware system
that enables the ffiM PC or compatible to read and
write most 8 inch, 51/4 inch, or 3V2 inch diskettes.

With our File Connection software programs you
can transfer data files between most computer
systems, including CPIM, DEC, Honeywell, Univac,
ffiM 3740, S/1, S/3, S/23, S/32, S/34, S/36, and S/38.

Our Word and Typesetting Connection programs
use ffiM standard Document Content Architecture
(DCA-RFT) to transfer document files between
most word processing and typesetting systems,
including Compugraphic MCS, CPT, Displaywriter,
OS/6, Multiset, NBI, Quadex, Xerox, and Wang.

Our Tape Connection system will read and
write ffiM or ANSI standard 112 inch 1600 BPI
magnetic tape. A full size 2400 foot tape can
store a 45 MByte file and be written in 6 minutes.

Since 1982, we have supplied thousands of
systems to customers around the world, including
ffiM, NASA, AT&T, Kodak, and General Motors.

Our specialty is conversion systems and we can
provide a solution to your problem. Call us today
to discuss your requirements.

This ad is one of a series featuring NASA missions.
For a free poster, send us your written request.

Box 1970 Flagstaff, AZ 86002
(602) 774-5187 Telex 705609
Inquiry 145 for End-Users, Inquiry 146 for DEALERS ONLY .

. . . FLAGSTAFF ENGINEERING



How can we offer this fantastic
price? Simple. We buy in such
volume that even the most ava
ricious hard disk businessmen
understand they have to give us
the best price possible. We could
pocket the difference, but we
don't.

Instead, we put the extra
profit into our testing facilities.
That's why Xerox guarantees our
$395 10 megabyte hard disk for
one year.

Xerox knows, as our cus
tomers know, that we have an
extensive testing program. Here
is what we contribute toward giv
ing you the maximum hard disk
performance.

Best Drives Available
First, we buy the best drives
available. Sounds trite. doesn't
it? I mean, a drive's a drive
right? Hardly. You should see
some of the junk we get in our
labs. Some have such high fail
ure rates that we even ques
tloned our own $10,000 hard disk
tester. But when we tested other
manufacturers' drives we were
assured that our equipment was
fine, which just confirmed that
the bad hard disks were not only
bad-they were real bad.

But that's just the weeding out
process. We then take each drive
that we've put through our tester
and test it again with the control
ler you've requested, We call this
a "tested pair."

DOS Doesn't Do It
In case you're thinking that all

this is an unnecessary dupLica
tlon of what DOS does for you,
let me explain the disk facts of
life.

If DOS did what you may
think it is supposed to do when
you format the disk, DOS would
map around these bad areas.
Unfortunately, DOS doesn't do
this.

DOS 2.0 and 2.1 can't enter
the bad tracks. DOS 3.0 can, but
only on the IBM AT. Unfortu
nately, as the press has so well
documentated, the AT's hard
disk develops bad tracks later
on.

We do what DOS can't
We believe the problem is so
pad, we use a software program
that performs a powerful test of
your disk drive on all of the IBM
or IBM compatible computers
pes, XTs, and ATs. Our format
takes hours to analyze the disk.
But when we finish, you know
that the bad tracks are really
mapped Ollt so you won't write
good data that will disappear
into a black hole. We even send
you a printed statement of our
test results.

Our software allows you to
type in the bad track locations
from the list supplied by the
manufacturers, so you'll never
write good data to them-even
if DOS didn't identify them as
bad. The software even lets you
save the location of these bad
sections to a file, so that you can
reformat your disk without
spending hours retesting.

We even inClude a program
that will give you continuous
comments on the status of your
hard disk. No more waiting for
that catastrophic failure.

Average Access Time
As you might suspect, some hard
disks are faster than others in
their ability to move from one
track of data to another. The
time it takes the hard disk to
move one-half way between the
beginning of the disk to the end .
is called the "average access
time."

The first generation of 10 meg
abyte hard disks had average 'ac
cess times of 80-85 milliseconds
(msec). But computer users love
speed, and guess what-the av
erage access time for the new 20
megabyte hard disk in the IBM
AT is only 40 msec. (We sell an
AT equivalent with only 30 msec
access time!) ,

There.are some legitimate rea
sons for the shorter access time.
It's particularly helpful when
there 'are multiple users on the
same hard disk. It's also iml?0r
tant when running a compJler.
But remember, before you get
too wrapped up in the access
speed, there's always that ST 506
interface which won't let data
transfer from the hard disk to the
computer any faster than 5 me
gabits/second. We've bypassed
that choke hole, too. If you want
the functional equivalent of a
Ferrari with a turbocharger, or
der our 10 Mbit per second 100

megabyte hard disk with 18 mse,
of average access speed.

Compatibility
To be sure that your hard disk i
100 percent compatible with thl
IBM XT you don't need to bU I

the same hard disk that's in th;
XT. You can't even be sure wha
brand hard disk it is because
IBM, like Express Systems. goe'
mto the marketplace and buy
hard disks from several vendors
However, they buy their Xl
hard disk controller from onl'
one vendor-the same one w;
do.

You can buy the IBM XT con
troller from IBM for $495 or yOl
can buy from us, the function
equivalent, manufactured by thl
same company that makes It fOj
IBM for only $195. Is it the ex
actly identical IBM XT control
ler? No, it's better. First, it take:
less pqwer, and secondly, it car,
control from 5 to 32 mega
bytes-the IBM controller car
:work with only 10 megabytes, I'
IS 100 percent IBM XT compati·
ble, and 100 percent is 100 per·
cent. If you want to save a slot
we carry a version that lets yOl
operate two hard disks and tW(
floppy disk drives.

More than 32 Megabytes
You can operate with more tha~

32 megabytes (the limit of DOS
through the use of "device dri~
ers." Express Systems can suppl)
you with device drivers for oUi
hard disks for over 32 megabyte:
formatted. But, if you don't hav(
individual files, or databases tha
are large, you might want to con·
sider one of our controllers thal
can divide our 65 megabyat
(formatted) hard disk into tw
equal volumes of 32 megabyte~

each.

Reliability
We offer you a choice betweer
iron oxide and plated media

.the stuff that covers the han
disk and gives it its magnetil
properties. Iron oxide is,-well
It'S rust. If you inadvertentl)
Joust your diSk, you may caUSl
the low flying head to dig ou'
some iron oxide. A Little rus'
flake can ruin your whole day
Plated media is more resistant t(
damage, and if it happens, les~

data is lost.
. We offer both types of har<

disks. The iron OXide is oldel

/11/1//11/111/111 11111111111111111

IBM" is a registered trademark of the International Business Machines Corporation. Express Systems, and Express Certified 555 are trademarks of Express Systems, Inc.



AT

$ 995
$ 1,195
S 595
$ 749

PCorPC/XT

Hm~ to order

m:
money order (We'll take a
check, but you'll have to wait for
it to clear) and tell us if you want
one of our recommended config,
urations or you want to mix and
match yourself. Corporations
with a DUNS number may send
purchase orders for quantities
over five.

Pick up the telephone and call 1
800-341-7549, to order. We ac
cept Master Card, VISA, Amer
ican Express and Diners Club.
Or send a cashier's check or

oo

Call ToR Free 1-800-341-7549 Ext. 1400
... limo. caR (312) 882-7733 Ext. 1400
Express Systems, Inc., 1254 Remington, Schaumburg, IL 60195
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More questions'!

Because we spend so much at
tention on the front end with en
suring that our disks will arrive
in working order, we have a cus
tomer service department that,
unlike many of our competitors,
bas little to do. When you need
us, you won't get a constant busy
signal. .

Call our friendly, knowledga
ble customer service staff to get
answers to your questions-be
fore or after tbe Sale. Our peo
ple, who know the PC, can talk
you through tbe sticky parts, and
tbey'll respond to you quickly.
Just call us.

·with the purchase of any drive

RlrmalIed Plal8d == Transfer PC or PC/XT ATMe Height Media Rate

10 V2 no 85 msec 5 Mbits/s S 395 S N/A
10 Ih yes 85msec 5 Mbits/s S 495 S N/A
21 Ih yes 85 msec 5 Mbits/s S 795 S 595
21 Full no 30msec 5 Mbits/s S 1,535 S 1,340
32 Ih yes 85 msec 5 Mbits/s S 995 S 795
32 Full no 30msec 5 Mbits/s S 1,775 S 1,575
65 Full no 30msec 5 Mbits/s S 2,195 S 2.070
100 Full yes 18 msec 10 Mbits/s S 4,995 S 4,995
RelllOV8bIe Hard Disk
10 1/2 no 90msec 5 Mbits/s S 1.095 N/A

Tape Systems and Subsystems Data
Transfer

Formatted Stor8ge C8p8ClIy Height Rate (k/sec)

60 Mbytes '/2 88
60 Mbytes Subsystem 88
21 Mb)ttes (unformatted)Startlstop Subsystem 24
26 Mbytes Floppy TapeS Subsystem 31
CoaaroUers
All of our hard disk and tape controllers are available separately: Please call for prices.
Subsystem Chassis
Any of our disk or tape units are available in an external subsystem for an additional
$250.00. You can mix & match any of our V2 high hard disks or tape drives together or
add any single full height hard disk.
lllpe Cartridges
Express Certified 555 foot 310 Hci 'I.-inch Data Cartridge
Power Supply
130 Watt Power supply
150 Watt Power supply

Comes complete

anything f,oes wrong with your
tape or disk drive or hard disk,
send it back in the box it caine in.
However; we have found that we
can usually solve the problem
over the phone. So call first for a
return authorization number be
cause we can't accept any returns
without it.

All Express Systems products
come complete with the appro
priate software, tape and/or hard
disk controllers, and cables
where required. Hard disks are
formatted and tested with the PC
DOS of your choice. All drive
sizes are formatted capacities.

If your application requires a
stacking kit, power splitter ca
bles, daisy chain cable, or some
other variation, we'll supply
these items at a nominal char$e.
We-even ship our hard disks With
Command Assist 1M an on- line
DOS-like manual to give you
help with your DOS commands.

Sears
Honeywell
MIT
RCA
Lockheed
Sperry

technology, and quite frankly,
anufacturers understand it bet

er. Their better understanding,
combined with some of the spe
cial head locking mechanisms,
gives us peace of mind when we
sell you one.

Easy to Install

If you're like most of us, raised
on the boob tube rather than the
Great Books, you'd rather see
the movie than read the book.
Well, now you can choose to
read our installation manual or
or only·S9.95 more, you can get

VHS or Beta video cassette
showing the simple steps for in
stallation.

Warrant)'

We offer you a one year war
ranty on our hard disks-the
same as IBM on the AT and 90
days on the tape drives. (It's all
the manufacturer gives us.) If

Our Customers

Hard disks consume power. Our
small, half-high hard disks con
sume so little power that you can
use them with your existing IBM
PC power supply. If you plan to
use lots of slots, you'll want to
'ncrease your power supply to be
safe. We offer the same amount
of power for your PC that comes
in the XT.

Some folks just never feel com
fortable buying mail order. They'
forget that Sears began as a mati
order house or that IBM is now
into mail order. But, if it helps,
here is a partial list of customers
who have felt comfortable to buy

om us.
IBM
American Express
U.S. Army
AT&T (Bell Labs)
Bausch & Lomb
Xerox
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EGO: A HOMEBUILT CPU,

PART I: THE SOFTWARE

by Clifford Kelley 229

THE QUARTER·MEG ATARI 800XL
by Claus Buchholz 247

A PARALLEL-TO·SERIAL

PRINTER PORT ADAPTER

by Howard Austerlitz 257

ADD FUNCTION KEYS TO YOUR

MICROCOMPUTER

by Mark Hanslip 263

~~TE

Homebrewing
IN THE PAST. THE ONLY WAY you could get hardware for your computer
system was to build it yourself. Today, you can get almost anything you might
want for your computer, but for a price. Many people are interested in hard
ware projects not only because they are an inexpensive source of extensions
to their systems but also because of the experience they gain by building these
projects

We have several construction projects this month, ranging from the simple
to the complex. In his article "The Quarter-Meg Atari 800XL,' , Claus Buchholz
details how to upgrade your Atari 800XL memory to 512 K bytes and pro
mises to free users from the slow Atari disk-drive access time by providing
software for implementing a fast RAM disk that uses all the extra memory

Today, many computers have a Centronics parallel printer port as standard
equipment If you happen to have a serial printer. your parallel port may go
unused, Howard Austerlitz presents an inexpensive parallel-to-serial printer
port adapter that will help you take advantage of your parallel ports.

Often, the main thing separating an 88000 commercial word processor from
a word-processing program on a microcomputer is the presence of predefined
keys for special functions on the dedicated systems. While most newer
microcomputers have 10 or \2 programmable function keys, many older
machines don't Mark Hanslip has designed a project that enables you to add
up to 40 function keys to any microcomputer with a parallel-encoded keyboard.

And for the ambitious builder. Clifford Kelley's two-part article "EGO: A
Homebuilt CPU" (to be continued next month) delves into the complexities
of building your own microprocessor designing the instruction set. system
architecture, and system hardware. While you may not want to build your own
microprocessor, you'll probably be interested in the considerations that go
into designing such a complex system.

Finally. be sure to check out Ciarcia's Circuit Cellar this month. Steve presents
the SBI80, a high-performance. HD64180-based, Z80-compatible single-board
computer kit with 256K bytes of memory: floppy-disk controller: one I/O. one
parallel. and two serial ports: and a lot of software. Don't let its 8-bit
microprocessor fool you: the 6-MHz SB 180 turns in some impressive bench
marks.
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I
I GOLDEN ICOMMON S495

Lisp

SubtOtal
MA residents add SOlo Sales Tax

Total Amount

GOLDEN COMMON LISP requires an
IBM, PC XT, PC AT, or 100% IBM PC
compatible computer with 512K byres
of memory and PC-DOS 2.0 or higher.
More memory is recommended for
applicatiOns development.

ORDER GCLlsP TODAY using
the coupon below. Or call our Sales
Department at:

617-492-2071

We welcome inquiries about volume dis- I
counts, dealer discounts, and educational I
discounts for univerSity-affiliated purchasers.

I 0 Please send me more information. Il- ~

~Old Hill computers- - - ~8-;-1

I 163 HarvardStreel I
Cambridge, MA 02139

I I
I
I
I
I
I
I
I

Typc of computer I
o Enclosed is a check to Gold Hill I

Computers for GCLtsp.
o Please bill myO MasterCard 0 VISA card. I

I I I
Expiration Date I

Signature I
Quantity Description Unit Price Total Price

I
I
I
I

Mo

-_.-

cLL

GOLDEN COMMO LISP: The
Complete LISP Environment

The GOLDEN COMMON LISP
package includes:
• the GCLisp interpreter
• the GMACS editor
• the San Marco LISP Explorer
• the On-line Help system
• LISP, 2nd edition by Winston

and Horn
• the COMMON LISP Reference Manual

by Steele
• the GOLDEN COMMON LISP User's

Manual

GOLDEN COMMON LISP: The
Powertool for Personal Computing

GOLDE COMMON Lisp is an extensive
subset ofCOMMON Lisp, supporting more
than 400 LISP primitives. Advanced
features ofGOLDE COMMON Lisp include
co-routines for multi-tasking, macros for
code clarity, streams for I/O, closures
for object-centered programming,
and multiple-value-returning functions
for efficiency.

HoLo

Why every Computer Professional
should know COMMON LISP.

You know how frustrating it is to
deal with programs that are stupid and
inflexible like those buried inside
automated bank teller machines and
airline reservation systems. You also
know how frustrating it is to engineer
solutiOns to today's information
processing problems with languages
designed mainly for number crunching.
It doesn't have to be this way.

Programs based on the ideas of
Artificial I nte llige nee and implemented
in COMMON LISP can be intelligent, flex
ible, and human-like. When you use
COMMO LISP in combination with
artificial intelligence techniques, you
will be able to solve problemsyou
could never solve before. You will be
able to write powertUl programs that
can accommodate naive computer
users who want intelligible answers
to questions quickly.

The best way to get started is to buy
GOLDEN COMMON LISP'; the first COMMON
LISP for personal computers.

GOLDEN COMMON LISP:
The AI Tutor

GOLDE COMMON LISP makes it easy
for you to learn to use COMMOI LISP, on
your personal computer, by yourself,
at your own pace. The San Marco LISP
Explorer;" a 1000-frame interactive soft
ware slide show developed by Patrick H.
Winston and San Marco Associates,
takes you through COMMON LISP and
exciting artificial intelligence applica
tions like expert systems, intelligent
data-access systems, and natural
language interfaces.

G

Gold Hill Computers brings the language of
Artificial Intelligence to Your Personal Computet:

,", i

163 Harvard Street, Cambridge, Massachusetts 02139 Inquiry 158

GOLDEN COMMON LISP and GC LISP are trademarks ofGold Hill Computers. The San Marco LtsP Explorer is a trademark ofSan Marco Associates.
LIS/' is copyrighted by Addison-Wesley Publishing Company, Inco The COMMON LIS/' Reference Manual is copyrighted by Digital Equipment

Corporation. IBM PC, PC XT, PC AT, and PC-DOS are trademarks of International Business Machines.
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EGO: A
HOMEBUILT CPU

PART 1: THE SOFTWARE
BY CLIFFORD KELLEY

This homemade CPU
sports a clever instruction set

Editor's note: Part I of tflis two-part series covers tfle instruction set
and software aspects of tfle EGO computer, Next montfl tfle author
will examine tfle EGO computer's flardware,

IT IS DIFFICULT TO JUSTIFY building a custom CPU (cen
tral processing unit). It won't cost less than an available
microcomputer: it will take many hours to design. build.
and debug: and. most important. no software will be avail
able for it. However. there are the advantages of being
able to incorporate features not found on commercial pro
cessors, not to mention the education you would derive
from undertaking such a project.

For many years I toyed with the idea of building a CPU.
I studied the subject briefly. but reality intruded and I soon
forgot it. Then. a few years ago. I took some digital design
courses that finally gave me the confidence to determine
what my budget could take and to get on with it.

First. I set about defining the requirements. There were
only two: Make it simple and make it powerful enough
to be useful. These are somewhat contradictory. but in
the end I believe EGO fulfilled both.

THE INSTRUCTION SET
The most important part of designing a computer is devis
ing the instruction set. It is the major determinant of the
system architecture. As I said. I wanted EGO to be simple
yet useful. My definition of useful is the ability to do float
ing-point operations efficiently. Thus. defining the ALU
(arithmetic logic unit) operations was my first step. I
wanted the ALU to be able to load, shift. rotate, increment.
decrement. add, and subtract at the very least. These.
combined with some simple logic operations like AND.

OR, and exclusive-OR. gave me a list of 14 instructions.
The 74381 4-bit ALU seemed the perfect device. I could
use it for the logic and arithmetic instructions. This left
me with 16 basic instructions taking up 4 bits of instruc
tion space.

Next came the instruction types. These determine how
an instruction defines where the data used by the ALU
comes from and where the results will be stored. In order
to keep the instruction set simple. I decided to keep all
EGO's registers general-purpose. Consequently, there are
no restrictions on which registers can be used in what in
structions. and the only special-purpose register is register
O. which is used as the program counter. Although I could
have constructed an instruction set that loaded data direct
ly to and from memory locations (known on most pro
cessors as direct addressing), I felt this would slow down
the computer and corner me into including two or three
memory-pointing registers (like the HL register pair on the
8080 or the SI and Df registers on the 8088/86) manipu
lated by a number of special instructions. The only rea
sonable solution was a large number of general-purpose
registers that programmers could dedicate as their needs
required. This also forced me to design EGO so that
registers could be used for direct addressing (in which the
register holds the actual data) as well as indirect address
ing (in which the register holds the address of the data).

I decided that EGO would have four different instruc-
(continued)

Clifford Kelley flas a B.s. in pflysics and matflematics from Marquette
University. He currently works on missile simulation systems at
Rockwell International. He can be contacted at 4127 Y2 Maybank,
Lakewood, CA 90712.
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tion types: data. register. indirect operand. and indirect
result. The data instruction type (often referred to on other
processors as the "immediate" instruction type) is com
posed of two words; the first word holds the instruction.
and the second is data. The operation is performed using
the data word and the contents of a register. and the result
is returned to the register.

All other instruction types require only one word. In the
register instruction type. the operands are the contents
of two registers. and the result is stored in one of the
registers. Indirect operand instructions use the contents
of a register as one operand. use the contents of another
register as a memory address where the other operand
is stored. and leave the result in a register. Finally. the in
direct result instruction type functions like the indirect
operand type, except that the result is returned to the
memory address of the second operand.

The last major decision was how long the instruction
word and address lengths would be. Actually. it was an
easy decision. To be useful. EGO had to be able to ad
dress a large amount of memory; to keep the registers
truly general. the instruction length must be the same as
the address length For the address length. I felt the stan
dard 16 bits would be more than adequate. Since EGO
would be addressing words. this would give me a total
of 64K words. or 128K bytes of memory-twice that avail
able on 8-bit microprocessors. The instruction length is
also a multiple of 4. which would make the circuits easier
to build and allow 10 bits for register addressing. I felt
that a two-address instruction set was a minimum for keep
ing the instructions general. I would have preferred a three
address instruction set. but that would have left me with
only enough bits in the instruction to address eight reg-

(continued)

Photo I: EGO, the author's homemade CPU. sits atop a
Tandy 2000 that is used for uploading and downloading
programs. The switch in the upper left corner allows the author
to run EGO in single-step mode. and the row of LEDs along
the bottom can be used to read either EGO's data bus or the
CPU's instruction register.

SANYO
555 D.S 702
MBC 775 1576

Panasonic KXP 1093 411
Panasonic XKP 3151 379
Powertype 275
Star SG 10 208
Star SG15 336
Star SO 10 306
Star SO 15 404
Star SR 10 435
Star SR15 543
Star SB10 671
Silver Reed Exp 550 364
Silver Reed Exp 500 208
Silver Reed Exp no 650
Toshiba t340 515
Toshiba 351 984

MONITORS
Amdek 300 Green 108
Amdek 300 Amber 109
310 Amber 129
Color 300 149
Color 500 280
Color 600 374
Color 700 395
Color 710 489
Princton HX12 419
Princton Max 12 156
Taxan 122A 135
Taxan 420 380

COMMODORE
Commodore 64 141
1541 Disk Drive 161
1702 Monitor 167
MPS 803 120
Indus. Drive 213
Card co Interlace 34

Software
Masters™

PANASONIC 1091
$221.95

APPLE 2E wlDRIVE
$779.95

APPLE
2E wlDisk Drive 779
Apple 2C 863
Imagewriter 468
Addt. Drives from 104
Orange Interlace 42

ATARI
130XE 127
800 XL 75
t 027 Printer 164
1050 Drive 146
Indus. Drive 203
1025 Printer 141
Koala Pad 29

MODEMS
Hayes 1200 361
Hayes 1200B 326
Hayes 300 122
Hayes 2400 572
Micromodem 2E 127
Promethias 12008 254
Promethias 1200 289

800·441·1144

"PRINTER SPECIALS"
NEC 2050 593
NEC 3550 931
NEC8850 1317
NEC p3 or p2 558
Okidata 192 329
Okidata 193 510
Okidata 182 219
Okimate 10 119
Olympai Compact 2 312
Olympai ro 250
Panasonic KXP 1091 222
Panasonic KXP 1090 161
Panasonk: KXP 1092 331

IBM PC 256K
$1309.95

STAR SG 10
$207.50

Apple II version: $49.95. Commodore 64 version: $39.95
NEW! The Visible Computer: 8088 (IBM PC): $69.95. Al
better software dealers or direct from Software Masters,
p.o. Box 3638, Bryan, TX 77805. (409) 822-9490.
Me/Visa accepted. Mail orders enclose $3.00 shipping.

IBM
AT ~nhanced 4218
AT Unenhanced 2912
IBM Monitor 208
PC 256K 1309
PC XT 1666
IBM Drive 146
AST SiK Pack 198
Tallgrass 25 Meg 2396
Quad Board 219
Keytronics 129
Handi 1 269
Hercules CcHor 140
Hercules Monochrome 260
Mitsuba Monochrome 159
Paradise GraphICS 250
Paradise Multi Display 182
STB Graphics + 2 202
Tecmar GraphiCS 427
Tecmar Captain 148
Persyst Monocard 146
Bernouli 80x 1623
10 Meg Drive 436
Joystick 26

Brother HA15 XL 328
Brolher HA 35 676
Citizen MSP 10 266
Citizen MSP 15 406
Corona Laser 2444
Daisywriter 718
Epson LX80 210
Epson RX100 369
Epson FX80 + 321
Epson JX80 546
Epson FX 185 + 473
Epson LQ 1500 910
HP Laser Jet 2704
Juki 6100 345
Mannesman Spirit 100 187

Our Visible Computer teaching systems do more than tell
you about machine language, they show you - by turning
your computer into an animated simulation of its micro
processor chip. You'll actually see the registers change as
the processor executes instructions; you'll see how
instructions are executed, not just the result.

The extensive manual mayjust be the clearest tutorial on
machine language ever written. You'll work "hands-on
keyboard," at your own pace, as you progress through 30
demonstration programs stored on disk.

Items reflect cash discount For your proteclion we check for stolen credit cards
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353

If you have been searching for a letter
quality printer you have probably found
the flood of claims and counterclaims to
be a real roadblock in your search. Not
long ago we were in the same position.
We tried to determine which daisy wheel
printer had all the features our
customers wanted, yet would not set
them back a month's salary. Recently
several manufacturers have introduced
machines that had features we were
seaching for. After a thorough assess
ment, we eliminated one model after the
other for lack of one feature or another
until we only had one left.
THE RESULTS ARE IN

We found the printer which has all the
features anyone could want. The winner
is the Aprotek Daisy 1120, a real heavy
duty workhorse printing at 20 charaders
per second. The manufacIuIer •
Co. Ltd., a highly respected .fapaIIae...
FEATURES GALORE

This printer has It an. To _It wE It'

has a front panelel~Pitcbt~~~~with indicators w
characters per incb

ProportionaI~;;1i(Online) ~
LiRe rreed ..._- .,
of" or

ro

printing. The built in 2K buffer frees up
your computer while printing a page or
two allowing you to go to your next job.

To really put your printer to work, the
Cut Sheet Feeder option is great for
automatic printing of those long jobs.
Also available is the adjustable Tractor
Feed option. Compare our option prices!
Best of all the Daisy 1120 is quiet: only
57 dB-A (compare with an average of
62-65 dB-A for others).
COMPLETE COMPATIBDJTY

The Daisy 1120 uses industry standard
Diabloll compatible printwheels. Scores
of typeface styles area~ at most
computer or stationary stores. You can
pop In a 10, 12, 15 pitch or proportiOrial
priplwhee1 aAdpaper .. •
At 15~ prtnt

THE BEST PART
When shopping for a daisy wheel

printer with all these features (if you
could find one), you could expect to pay
$600 or $700 dollars. The options would
add much more. Not now! We have done
our homework. We can now offer this
printer for only $353. Order yours today!
NO RISK OFFER

Try the Daisy 1120 for 2 weeks. If you
are not satisfied for ANY reason we will
refund the full price-promptly. A full
1·~ parts and labor warranty is
included.
THE BOTTOM LINE
Aprotek Daisy 1120 (OrderNl120) $353
wlstandard Centronics parallel interface

:2K bufer.



1514131211109876543210 bit number

EGO Instruction Set

0: 0: Op Code : 1 : Condition : 82 Word 1

EGO

bit number

Word 2

o

Data

15

The condition bits refer to the four condition flags that
are stored after every ALU operation:'Made in Japan, high quality product with one year warrantee.

-- ------~
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120 ns $ 3.65 120 ns $ 5.50
41256 256K x 1 6264LP 8Kx8

150 ns $ 275 150 ns $ 4.50

120 ns $ 0.90 120 ns $ 2.15
6116P 2Kx8

4164 64Kx 1 150 ns $ 0.75 150 ns $ 1.95

200 ns $ 0.75 200 ns $ 3.95
5514 1Kx4

, , . 300 ns $ 3.25

27256 32Kx8 250 ns $ 7.25 : ...
27128 16Kx8 250 ns $ 2.95 7201 $ 7.25 8253·5 $ 3.75

27C64 8Kx8 200 ns $ 4.50 765A $ 7.25 8255A·5 $ 3.75

200 ns $ 2.75 8085A $ 3.95 8748 $ 9.00

2764 8K x8 250 ns $ 175 8088 $ 8.75 8749HD $12.00

450 ns $ 1.75 8155 $ 3.25 8755A $16.75

200 ns $ 2.95 8251A $ 3.50
• For more parts not

2732A 4Kx8
listed here. Please call

250 ns $ 1.80 • SPECIAL ITEMS

2732 4Kx8 450 ns $ 2.85 8087·2 $105.00

2532 4Kx8 450 ns $ 4.95 8087·3 $115.00

2716 2Kx8 450 ns $ 2.15 80287·3 $195.00

• : I •••

SX·1oo cps PRINTER $189.00

Call for current prices &. volume discounts. Prices are subject to change
TERMS. Minimum order $10.00. California residents must add 6.5% sates lax,

Shipping & Handling: UPS Ground S3.OO, UPS Air $5.00 (under 1 lb.)

ALL MERCHANDISE IS 100% GUARANTEED.

15358 Valley Boulevard, City of Industry, CA 91746
Phone: 818-369·2688 (Mon·Fri· 8·5)

ORDER TOLL FREE
800-892-8889 • 800-882-8181 Operation

Code Operation Mnemonic

o 0 0 0 82 = Data LD 82,#Data ••••
000 1 82=Data + 1 INC 82,#Data ••••
001 0 82 = 82 - Data 8UB 82,#Data ••••
001 1 82=82 - Data - cy 8BC 82,#Data ••••
o 1 o 0 82= Data - 82 NAD82,#Data ....
o 1 o 1 82 = Data - 82 - cy NCA82,#Data ••••
o 1 1 0 82=Data + 82 ADD 82,#Data ••••
o 1 1 1 82 = Data + 82 + cy ADC 82,#Data ••••
1 000 82 = Data xor 82 XOR 82,#Data ....
1 0 0 1 82 = Data left shift 8L 82,#Data ••••
101 0 82 = Data or 82 OR 82,#Data ••••
1 0 1 1 82 = Data left rotate RL 82,#Data ••••
1 100 82 = Data and 82 AND82,#Data ••••
1 1 0 1 82= Data - 1 DEC 82,#Data ••••
1 1 1 0 82 = Data right shift 8R 82,#Data ••••
1 1 1 1 82 = Data right rotate RR 82,#Data ••••

Bit # Flag Set condition

8 Z ALU result is zero
7 N ALU result is negative
6 P ALU result is positive
5 C ALU result overflows ( carry)

The' ••• is space for the condition mnemonic code.

isters-not enough registers to allow for both dedicated
uses and scratch-pad space for floating-point operations.
A two-address instruction set allowed 5 bits to address
a register, for a total of 32 registers, which appeared to
be more than enough to do the job

Inevitably. I had to make some compromises in the
design of the instruction set. The data instruction type was
necessary to load constants into registers. Since I made
the program counter part of the general register set and
was able to set aside 4 bits in the data type instruction
word for condition testing. EGO could perform conditional
jumps This was in keeping with the general ALU struc
ture I had chosen. but some miscellaneous instructions.

(continued)

Figure I: Data instruction types. These are the two-word
instructions: all other instructions take only one word.

$199.00

$1995
IBS AT-7000

Mother Board from
512K-1 Megabyte

30% Faster than IBM'" PC-AT

CALIFORNIA RESIDENTS ONLY

MAX.IBM@ AT
COMPATIBILITY
AVAILABLE NOWI

EXCEPT FROM CALIFORNIA

I.C.EXPR

SX·130 cps PRINTER (IBM Compatible)

SFK-201 B KEYBOARD (IBM Compatible' Capacity Type)

Made in USA
ATITURBO (6 MHz/8 MHz) System
AT·7000/BASIC or ENHANCED Systems
XT·2001 Complete System 51695 (Dealers at Quantity 2)
PC·2001 Complete System 5995 (Dealers at Quantity 2)
OEM BASIC System $555 (Minimum Order 10 Units)
AT·7lIOtII1IIJtIaI·20011PC-2OO1 0lIIIo118 Mel Componenta:
• 8 Expanalon Slot MOIher Boerd ~1IlOO is upgradable to 1 MB on board) • 3tlM.2 MB
TEAC Oriw • 1Clt2t1132 MB H8nI Dlek • f'lclIlAi Oriw and HIIId DI8k Conlroller(s) • Multi
Function CIIId • 8erIeI and PIrIIltl CIIId • 1IIpe 811c1HJp • Mono/Color Monilofs

• DEALERS/OEMS PLEA7\"" PLEASE CALL FOR
C4LL FOR DErAILS DEALER NEAREST YOU

(714) S7Nfll
,6
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The VERSABuSINESS
1II Series

Each VERSABuslNESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

SATISFACTION GUARANTEED!
Every VERSA BUSINESS'· module is guaranteed IOoulperform all other competitive systems.
and at a fraction of theircosr. If you are not satisfied with any VERSABuSINESS'" module,you
may return it within 30 days for a refund. Manuals for any VERSABuSINESS'· module may be
purchased for $25 each, credited to\l.lard a laler purchase of that module.

To Order:
Write or call ToO-free (800) 431-2818
(N.Y.S. residents call 9 14-425-1535)

'" add $3 for shipping in UPS areas • add $5 to CANADA or MEXICO
,. add $4 for C.O.D. or non·UPS areas

S
.. add proper postagP. el5e\';here

Inquiry 161 III ~DEALER INQUIRIES WELCOME
All prices and specifications subject 10 change / Delivery subject to availability..

VERSALEDGER II'" $149.95
VERSAI..axJER II'" is a complete accounting system that grows as your bUllinees
grows. VERSAI.£ooER II'" can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.

• VERSAI.£ooER IJ'" gives you almost unlimited storage capacity
(300 to 10,000 entries per month, depending on the system),

• stores all check and general ledger information forever,
• prints tractor·feed checks,
• handles multiple checkbooks and general ledgers,
• prints 17 customized accounting reports including check registers,

balance sheets, income statements, transaction reports, account
listings, etc.

VERSAI..axJER II'" comes with a professionaJly·written 160 pil9l! manual de·
signed for first·time users. The VERSAI..axJER II'" manual will help you become
quickly familiar with VERSAI.n>GER II"', using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

50 N. PASCACK ROAD,SPRING VALLEY, N.Y. 10977
• lRS-80 io • trademark of the Radio Shack Divioion of Tandy Corp..•APPlE io a trademark of AppIo Corp.. ·IBM IS • trademark of IBM Corp.· OSBORNE IS • trademark of Osborne Corp.

·CP/M is • trademark of Digital Raearch . ·XEROX io • trademark of Xerox Corp.

VERSARECEIVABLES'" $99.95
RECElVAllUSN is a complete menu-driven accounts receivable, invoicing, and

monthly statement-generating system. It keeps track of all information related to who
owes you or your company money, and can provide automatic bilting for past due ac·
counts. VERsAREcEIVABlES'" prints all necessary statements, invoices, and summary
reports and can be linked with VERsAUOOER II'" and VERsA~Y~.

VERSAPAYABLES'" $99.95
VERSAPAYABlES" is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERsAPAYABlES'" maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERsAPAYAIIUS~.you can even let your computer automatic:ally select
which vouchers are to be paid.

VERSAPAYROLL" $99.95
VERSAPAYROll.~ is a powerful and sophisticated, but easy to use payroll system that
keep6 track of all government·required payroll information. Complete employee records
are maintained. and all necessary payroll calculations are performed automatically, with
totals displayed on screen for operator approval. A payron can be run totally, automati·
cally, or the operator can intervene to prevent a check from being printed, or to alter
information on it. Udesired, totals may be posted to the VERsAUOOER D'" system.

VERSAINVENTORY'" $99.95
VERsAt-IvENTORY"' is a complete inventory control system that gives you instant access
to data on any item. VERsAINvENTORY"' keeps track of all information related to what
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you when an item faUs below a preset reorder point, and allows you to enter and print
invoices directly or to link with the VERsAREcEIVAIIUS~system. VERsAINvENTORY"' prints
all needed inventory listings, reports of items below reorder point, inventory value reo
ports, period and year·ta-date sales reports, price lists, inventory checklists, etc.



Inquiry 70

COMPETITIVE EDGE EGO
P.O. Box 556 - Plymouth, MI 48170 - 313-451-0665

Compupro®, LOMAS, EARTH, TELETEK
S-100 CIRCUIT BOARDS

Earth ComputerTURBO SLAVE 18MHz 128K$395,
Turbo Slave I runs with Telelek, North Slar Horizon, Advanced Digital and Others under Turbodos'V.

SYSTEMS

CompuPro 286 CPUt~ 5695. Lomas 286 BMHZ 5821. Color Magic 32K 5556.
CompuProSPU Z"SMHZ 550. Lomas B086 420. Lomas 1OMHz 8086 520.
CompuPro 8085/88 h 245. Lomas Octaport'~8Senal 320. Lomas 4 senal 200.
CompuPro Disk 1A'~ 347. Lomas LDph 72 206. Lomas Color Magic'~ 16K 476.
CompuPro Disk 3 r~ 417. Lomas 256K Dram 445. Lomas MSDOS'~ 2.11 200.
CompuPro Ram 22 ,.. 795. Lomas 512K Dram 562. CompuPro MDrive H~512K 417.
CompuPro Ram 23 ,. 240. Lomas Ram 67 ,.. 625. CompuPro 1/03 8 port 347.
CompuPro Ram23 128 415. Lomas Hazitall ,. 244. Telelek ssc 16MHz 128 699.
CompuProCPUZ" 189 Thunder 186 r. 895. Turbodos8 lor Teletek 650
CompuPro CCP/M~816~ 250. Lomas CCP/M;t86'" 280. Lomas 2 Megabyte
System Support One ,. 245. CompuPro 1/0 4 245,

Ram-(2048K) just $1495.
TeletekHDI 375. Teletek SBC 1 525.
Tsletek Systemaster'!' 557. Systemaster II'!' 899.

Condition Code

Condition
Bits Execution Condition

I
C
P
CP
N
CN
PN
CPN
Z
CZ
PZ
CPZ
ZN
CNZ
'blank'
'blank'

Mnemonic

Not carry
Carry
Greater than 0
Greater than 0 or carry
Less than 0
Less than 0 or carry
Not 0
Not 0 or carry
Equal to 0
Equal to 0 or carry
Greater than or equal to 0
Greater than or equal to 0 or carry
Less than or equal to 0
Less than or equal to 0 or carry
Unconditional
Unconditional

o 0 0 0
000 1
001 0
o 0 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 000
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

$695

$695

'795
$1295

$2295

$3295

$3595

53095
$4295
56995
58395
$4995
52895
54995

CompuPro 85/88,256K,CDOS, SS1,1I0 4,2·96TPI DRS, 15 Slot
CompuPro 85/88,256K,CDOS, SS1,1/0 4,1-96TPI,20MB, 15 Slot
CompuPro 286, SPUZ, 40MB, SSI, II 3, COOS, 15 Slot, 30 amp P S
286, 1024K, 20MB, AutoCad 2 Syslem - Ready 10 Run
Lomas 286,1024K,20MB HD,1-5",CDOS, 6 SERIAL, 2 Par, 15 Slot
Lomas Thunder 186, 256K, 20 MB HD, 1·5~, COOS, 4 Sial
Telelek 8MHz Masler, 4-8MHz 128K SLVS, 1-5", 20 MB HO, TOOS

UPGRADE YOUR IBM® PCTM!!
MONITORS GRAPHIC BOARDS HARD DRIVE KITS

Amdell31QA $159 Hercules Monochrome $299 PC 10MBPC

Tallan Color 440 ...., HerculesCoiorCard $159 PC 21MBPC

Princeton Color HR·12 "''' TecmarGraphlCsMaster "''' AT21MBAT

Princeton Color SR·12 $6" Paradise Grapl1lcs $219 AT36MBAT

286ACCELERATOA STBGraphlx " $219 AT 10MB AT

Turbo Accel·286 $695 AT80MBAT

MULTI-FUNcnON BOARDS FLOPPY DRIVES AT 119MBAT

AST6Pak64K $2" TEAC 1'2 HT F05SB Sll9

Ouadram Ellpanded Ouadboard OK $219 Mltsub4shl96 TPI $125

TecmarCaplam 64K $199 5" DSDD Color Dlskelles '"ALL PRICES SUBJECT TO CHANGE ANO STOCK ON HAND
CompuPro 's a Registered Trademark 01 Vlasyn, CPU Z, Olsk 1A, Otsk 3 Interlacer 3, Inlerlacer 4" CPU 286. CPU 8085188,
Syslem Suppor1 I, MDRIVE-H, Ram 22, Ram 23 are trademarkS Of registered trademarks 01 Viasyn CP/M 22, CCP/M, are
registered trademarks 01 Digital Research Inc MSOOS IS a leglstered tJademark 01 Microsoft, Systemastel & Systemaster II are
registered trademarks of Teletek Enterprises. TurbodOS IS registered tlsdemark of Software 2000. IBM IS a registered trademerk
of International Busmess Machines AutoCad 2 IS a registered trademark 01 AutoDesk, Inc

Figure 2: Bit settings for condition-flag testing. If the condition
is not met. then execution continues with the instruction following
the data word.

IEC SYSTEM FBI SALE
LSI 11/23

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 bit number

: 0 : 0 : 0 : 0 : 0 : 0 : 0 : Operation Code

such as set carry. clear carry. halt. and no-operation. are
also useful. Fortunately. there was 1 bit left to distinguish
between data and miscellaneous instructions.

Thus the instruction set is small but very general. Figures
1 through 5 summarize the instruction set Bits 15 and 14
hold the instruction type. Bits 13 through 10 determine
the operation performed. The two-address instructions
(figures 3. 4. and 5) allow one operand from 51 (source
I) and the other from 52 (source 2) It is assumed that
the result will be sent to 52. When only one operand is
required. 51 is the operand and 52 is the location in which
the result is stored. Except for the data instructions. the
last 10 bits are divided into two groups: bits 9 through
5 for 5 I and bits 4 through 0 for 52.

The first and most complex of the instruction types is
(continued

Figure 3: EGO's miscellaneous instructions.

(OEMed by Ultimate Systems of NJ)
(18 months old)

256K memory
2X processor
66 MB hard disk (unformatted)
1/2" 9 track 1600 bpi tape back up
8 ports running, expandable to 12

ports with current hardware

7 Volker-Craig VC-4404 terminals,
VT--52 compatible

Pick operating system with com
plete purchase order entry system

New cost was over $60,000.
Make me an offer.
Call Jeannette at

(203) 871-6170

Operation Code

o 0 0 0 0 0 0 0 0
o 0 0 0 0 000 1
o 0 0 0 0 001 0
o 0 0 0 0 0 0 1 1

Operation

No operation
Set carry flag
Clear carry flag
Halt

Mnemonic

NOP
SCF
CCF
HLT
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CUAL GPIB-4SS INTERFACE
BOARC

A Stand-Alone, Independently Controlled
Dual Channel IEEE-4BB 110 Processor, In
terface Activity Modes for Controller-in
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host System CPU
through an on-board CPU and DMA con
troll~r. User Friendly operation.

A&T, P/N 52748-800-102

RGB COLOR GRAPHICS BOARC
Programmable resolution up to 512 x 512
pixels with 4 local video planes end on-board
graphics processor. Color mapper allows 16
colors from a palette of 4096. Light pen
input. Plus more .

12-BIT A-C-A CONVERTER
BOARC

B Chennel A-D: 12 rT1icrosec. Conversion,
50KHz Sample Rate, Programmable
Gains, Offset and Diff./Single Modes.
8 Chllnnel O-A: 2 microsec. Settling,
Bipolar V or Unipolar I Output. Program
nlsble Reference levels, Dual-Ported Chan
nel Refresh RAM. 16/8-Bit Ollte
Trllnllfers via I/O or Memory Mapped

A&T, P/N 52748-900-101

"'"-
BAR COCE PROCESSOR BOARC
The BarTender is a stand-alone I/O Pro
cessor that reads and prints most common
Bar Codes. Includes bi-directional reading,
wand interface. clock/calendar with battery.
Extensive documentation and software.

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three S-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with + 5 and ± 12v.

A&T, P/N 52748-150-101

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with + 5, ±12v Regulators, Bus Bar, Filter
Capacitors. and Manuel.

P/N 52748-480 Inquiry 187



Inquiry 115

Mnemonic

LD 52,(51)
INC 52,(51)
5UB 52,(51)
5BC 52,(51)
NAD52,(51)
NCA52,(51)
ADD52,(51)
ADC52,(51)
XOR 52,(51)
5L 52,(51)
OR 52,(51)
RL 52,(51)
AND52,(51)
DEC 52,(51)
5R 52,(51)
RR 52,(51)

5251

Operation

52=(51)
52=(51) + 1
52=52 - (51)
52=52 - (51) - cy
52=(51) - 52
52=(51) - 52 - cy
52=(51) + 52
52=(51) + 52 + cy
52=(51) xor 52
52=(51) left shift
52=(51) or 52
52=(51) left rotate
52 = (51) and 52
52=(51) - 1
52 = (51) right shift
52 = (51) right rotate

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 a bit number

: 1 : a : Op Code :

Operation Code

a a a a
a a a 1
a a 1 a
a a 1 1
a 1 a a
a 1 a 1
a 1 1 a
a 1 1 1
1 a a a
100 1
1 a 1 a
1 a 1 1
1 1 a a
1 1 a 1
1 1 1 a

1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 a bit number

EGO

Figure 5: EGO's indirect operand instructions.

Figure 4: EGO's register instructions.

Announcing the First

OPTICAL DISC
READ ONLY MEMORY

FORUM
October 23-25, 1985

Pentagon City Quality Inn
Arlington. Virginia

Presentations Cover:

• Applications
• Market Potential/Investment Opportunities
• Computer Systems' Enhancement Potential
• Optical Disc-Read Only Memory Technology
• Standards & Specifications

: 0: 1 : Op Code : 51 52

Operation Code Operation Mnemonic

MO·2 Obi SiOeO ObI. Density 517.50 ctllopak of ten a a a a 52=51 LD 52,51
Imin. Qty. 'S pkgsl a a a 1 52=51 + 1 INC 52,51
519.50 box Of ten. TERMS: a a 1 a 52=52 - 51 5UB 52,51

MO·2HO High Density 559.50 box of ten Visa/Mastercard a a 1 1 52=52 - 51 - cy 5BC 52,51
-C.O.O.- prepaid. a 1 a a 52=51 - 52 NAD52,51MO·' 196 TPII SS OuaO 522.50 box of ten Allow 10 days for
personal/ Company a 1 a 1 52=51 - 52 - cy NCA52,51

MO·2 196 TPII os OuaO 528.50 box of ttn check to clear. Add a 1 1 a 52=51 + 52 ADD52,51

3W' MICRO FLOPPY DISKS 53.00 Shipping. a 1 1 1 52=51 + 52 + cy ADC52,51

MF·' SS OuaO 526.50 box of ttn
C.O.D. add 52.00. 1 a a a 52=51 xor 52 XOR 52,51

Texas residents add 100 1 52 = 51 left shift 5L 52,51
MF·2 os OuaO SS9.50 box Of ten 5.125% sales tax. 101 a 52=51 or 52 OR 52,51

8" DISKETTES • VISA I 1 a 1 1 52 = 51 left rotate RL 52,51,
525.95 box Of ttn Call fOr other 1 100 52=51 and 52 AND52,51
528.95 box Of ten Maxell Products 1 1 a 1 52=51 - 1 DEC 52,51

1 1 1 a 52 = 51 right shift 5R 52,51
1 1 1 1 52 = 51 right rotate RR 52,51

Pre-conference tutorials are scheduled for October 22.

Exhibits of representative technology will be available to
conference registrants in an adjacent exhibit area.

For funher information contact:

LEARNING TECH OLOGY I STIT TE
50 Culpeper 51.. Depl. B

Warrenton. VA 22 I86 (703) 347-0055

data (figure 1). Since only one register is referenced, there
is room in the instruction for condition testing. Four con
dition flags are used to indicate the result of the previous
ALU operation: zero, negative, positive, and carry (over
flow). These can be tested in any combination, but you
will notice that the "no flags" condition is used to test for
"not carry" generated (see figure 2). If the condition is
not met. the data instruction is ignored and execution con-

(continued)
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AFEWNEAT THINGS
YOU CAN DO WIm

KODAK'S CAT-QUICK
INSTANT SLIDE- RS...

'Make your slides
one by one,
save on film

and have somefun!.1. ~.......•"Correct mistakes,
add newfacts,
give a show

thepunch it lacks.
• 1.•"Take CRT data

off the screen,
editfreely

in between.
. • 1.•'Mountyour slides

fast and clean
project bright hues

on the screen.
• 1.•'Meet tight deadlines,

do a whole show,
win new clients,

hear 'bravo. J.1.
" .Waste no money,

waste no time,
get results that are

sublime. JJ

"If you can't do without these cat-quick instant slide-makers another minute,
contact your dealer in Kodak audiovisual products, listed in the Yellow Pages under 'AY Equipment and Supplies.'

Or, phone 1800 44KODAK, Ext 293 (1800445-6325, Ext 293).
Tell 'em Slide Cat sent you!"

111e system includes KODAK INSTAGRAPHIC Copy Stand. KODAK INSTAGRAPHIC CRT Slide Imager and CRT Adapters, KODAK INSTAGRAPHIC Color Slide Film, and KODAK INSTAGRAPHIC Slide Mounler and Mounts.

© Easlman Kodak Company, 1985

Inquiry 129 SEPTEMBER 1'185 • BY T E 237



-Irany oryouc software doesn't run on the Bullet-286, we'll cheerfully refund
your money within 30 days of purchase. The only condition: your software had
to work on the original XT board and system, and not use IBM's ROM BASIC.

Lotus 1-2-3 is a trademark ofLOlUS Corporation
Bullet-286 is a trademark of Wave Mate Corporation

S2S1

EGO

Code1: 1: Op

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 bit number

Operation Code Operation Mnen

o 0 0 0 (S2)=S1 LD
000 1 (S2)=S1 + 1 INC \
001 0 (S2) = (S2) - S1 SUB (S2),S1
o 0 1 1 (S2) = (S2) - S1 - cy SBC (S2),S1
o 1 0 0 (S2) = S1 - (S2) NAD(S2),S1
o 1 0 1 (S2) = S1 - (S2) - cy NCA(S2),S1
o 1 1 0 (S2) = S1 + (S2) ADD (S2),S1
o 1 1 1 (S2) = S1 + (S2) + cy ADC (S2),S1
1 000 (S2) = S1 xor (S2) XOR (S2),S1
1 0 0 1 (S2) = S1 left shift SL (S2),S1
1 0 1 0 (S2) = S1 or (S2) OR (S2),S1
1 0 1 1 (S2) = S1 left rotate RL (S2),S1
1 1 0 0 (S2) = S1 and (S2) AND(S2),S1
1 1 0 1 (S2)=S1 - 1 DEC (S2),S1
1 1 1 0 (S2) = S1 right shift SR (S2),S1
1 1 1 1 (S2) = S1 right rotate RR (S2),S1

tinues. Also. when the data instruction is ignored. the ALU
is not used. so the condition flags remain set at their
previous values. This makes it easy to test and execute
instructions for different conditions.

The miscellaneous instruction set is a subset of the data
type. The instruction code is the same as the data instruc
tions. except that bit 9 is zero. These instructions do not
fit the general pattern of the rest of the instructions. The
no operation. set carry flag. clear carry flag. and halt in
structions are defined in figure 3.

The register. indirect operand. and indirect result instruc
tions require only one word. For register instructions. 51
and 52 are direct operands. and the result is stored in
register 52. For indirect operand instructions. 51 operand
is indirect. 52 is direct. and the result is stored in register
52. For indirect result instructions. 5 I operand is direct.
52 is indirect. and the result is sent to 52 indirectly

The 16 ALU operations are pretty standard. They include
the load. increment. subtract. subtract with carry. negate
and add. negate and add with carry. add. add with carry.
exclusive-OR. shift left. OR. rotate left. AND. decrement.
shift right. and rotate right instructions. Although they're
very basic. these instructions allow you to perform a
number of powerful operations. especially when they're
used with the program counter.

The instruction set takes some getting used to. 5ince I
made the program counter a general-purpose register.
data instructions can be used as direct or relative jumps.
For example. the instruction LDO,#8 loads the program

(continued)

Figure 6: EGO's indirect result instructions.

71 Bent Street
Cambridge, MA 0214 I

(617) 491-1264
UNI

Enjoy full XT hardware
and software compatibility at PCIAT speeds

with the BULLET-286 motherboard
or get your money back~

The Bullet-286 is a new motherboard for the
IBM PCIXT built with Intel's 80286 cpu and
packed with 640K on-board memory. Run your
software up to 41/2 times faster. Recalculate a
giant Lotus 1-2-3 spreadsheet
2'12 times faster. Norton's
speed test ranks it 25% faster
than the PCIAT!

Preserve your investment
in the XT and its software in
less than 10 minutes with
just a screwdriver. And relax
during our one year replacement
warranty. Extended warranty available at addi
tional cost.

Don't be fooled by add-ons or other boards
that promise blinding speed, compromise
compatibility, take up a slot, and have a token
guarantee.

Remember, you can trust our mother.

Stop toiling away on a sluggish machine. Pick
up some speed. Order the Wave Mate Bullet-286
today by calling Unisource Software Corp. at 617
491-1264.
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INTRODUCINC THE ~~!estern _
Newest Compatible in the Personal Computer
Market!!' By the OEM Manufacturer of the Most
Advanced IBM PC Compatible - The "Western
PC Turbo:'

Some Outstanding Features $2795.
of the "western AT':

• 6MHz or Optional8MHz CPU
• Up to 1MB RAM on the Mother Board
• 16MB in System Protected Virtua~

Address Mode.
• 8 I/O Expansion Slots ~
• On Board Batte~ acked Clock-Calendar
• Socket for 8 087- Math Co-Processor
.20/40M Wmchester Disk Memory

• 2~ al. 1 Parallel
• Optional 4 Serial. 1 Game Port
• 20-60MB Tape Streamer Back-Up

:::"AiI~====---'

I' " ';;/i'/j' /; iI
Some Outstanding Features $
of the "western PC Turbo,,:TM 1495.

• Dual Clock Speed of 8MHz-4. 77MHz Giving
65% Faster Operation.

• Up to 1MB RAM on the Mother Board.
Optional RAM Disk Software to Address
above 640K.

• 1 Serial, 1 Parallel Port on the Mother Board.
• Optional Clock Calendar and 1 Serial Port. 1

Parallel Port on Floppy Disk Controller.
• 10. 20. 40MB Internal Winchester Disk Capability.

mt\t PC l~ J regIstered trademark of [80\1 Corp

Distributors, [)calcrs & 01:::0\1 Welcome

~=testernL;omputer
1381 Warner Ave .. Warner Corporate Park. SUite 8

Tustin CA 92680
(714) 544-4740 544-4743 544-4746

TELEX 756731
AnswerBaCk Weslern Camp

EGO

Listing I: EGO assembly-language code for direct and
relative subroutine calls. Registers 30 and 31 had to be
used to manage a software stack. The instruction DEC
0.# I00 performs an unconditional jump to memory
location 100.

Direct Address Call and Return

Program

LD 30,0 Call subroutine program
DEC 0.#100 ~ 100 ADD 30.#3 .
Address of subroutine LD (31 ).30
Rest of program DEC 31.31

~
DEC 0,(30) --. Subroutine

Return program
111 INC 31.31~DEC 0.#111

LD 0,(31)

Relative Subroutine Call and Return

Program

LD 30,0 Call relative subroutine program
DEC 0.#105 ~ 105 ADD 30.#3
Relative subroutine address LD (31 ),30

Rest of progra~m ~~g g~!3~ Subroutine

Return program
111 INC 31.31~DEC 0.#111

LD 0.(31)

counter with the value 8. which is actually an uncondi
tional jump to memory location 9 (since the program
counter is automatically incremented at the end of every
instruction). I can use any register as an index register. The
simplicity gained by my instruction set resulted in a few
strange-looking instructions. I have not yet found a use
for some of the data instructions.

Since all of EGO's registers are general-purpose. it
becomes the programmer's job to dedicate and keep track
of any registers that may be needed for special purposes.
Up to this point. I've dedicated only registers 30 and 31
for handling a stack. One of the most important groups
of instructions a computer can provide is routine call and
return instructions. EGO's flexible structure allows this.
although it requires some extra code that most micropro-

(continued)
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Listing 2: EGO assembll:J-language code for tne interface
program.

EGO

Listing 3: EGO assembll:J-language code for an 8- bl:J
8-bit multipll:J.

Memory location 8188 holds a number between °and 4.
This number vectors execution to routines at locations 9, 15,
21, 27, or 33. The routine at location 9 executes NOP
Instructions. The routine at location 15 loads register 4 with
the contents of register memory location 8189. The routine at
location 21 stores he contents of memory location 8189 at
the address pointed to by register 4. Location 27's routine
transfers control to the program whose start address is
stored in memory location 8189. Finally, location 33's routine
moves the data at the memory location pointed to by
register 4 into location 8188. By storing the proper
Informalion at locations 8188 and 8189, another processor
connec ed 0 EGO's data bus can effectively move programs
In 0 EGO for execution and re neve the results.

dress data, send data to memory defined by the address
data, go to the address data location and run a program,
and send data from the address location to the interface
program.

Listing 3 is a simple 8- by 8-bit multiply program con
trolled by the interface program.

To get an idea of EGO's speed, I wrote a machine-lan
guage version of the Sieve of Eratosthenes program. Al
though EGO doesn't have enough memory to run the en
tire 16K-byte limit for primes, I ran it to 2K and extrapo
lated. Based on those calculations, it would take EGO
about 3.6 seconds to do 10 iterations up to 16384. This
is approximately one-half the time required for a Z80 to
make the same calculation running at the same clock
speed With the 4-MHz clock and the average instruction
taking between 6 and 9 clock periods, EGO can average
about 0.5 million instructions per second.

Since I am interested in simulation and one of the pur
poses of EGO was to be useful. I wrote some integer and
floating-point routines to start an operating system. The
floating-point variables have a 32-bit signed mantissa and
a 16-bit signed exponent. This provides about nine
decimal places, or accuracy with an exponent greater than
9000. Benchmarks on these routines provided these
results:

Memory
Location Instruction

° LD 3,#8188
2 LD 2,(3)
3 AND 2,#255
5 SL 2,2
6 SL 1,2
7 ADD 1,2
8 ADD 0,1
9 NOP

10 NOP
11 NOP
12 NOP
13 LD 0,#8
15 LD 3,#8189
17 LD 4,(3)
18 LD 0,#8
20 NOP
21 LD 3,#8189
23 LD 3,(3)
24 LD (4),3
25 LD 0,#8
27 LD 3,#8189
29 DEC 0,(3)
30 LD 0,#8
32 NOP
33 LD 3,#8188
35 LD 2,(4)
36 LD (3),2
37 LD 0,#8

Comments

Load interface address into R3
Load Instruction Into R2
Use only lower order by1e of R2
Multiply R2 by 2
Multiply R2 by 4
Add for multiply by 6
Add to PC for mem location
INST #0 NOP loop

Go to start of NOP loop
INST #1 Load address into R3
Load data into R4 (address data)
Go to NOP loop

INST #.2 Load address Into R3
Load data into R3
Load data into (R4)
Go to NOP loop
I ST #3 Load address into R3
Go to (data)
Go to NOP loop

INST #4 Load address into R3
Load (R4) into R2
Load R2 into interface
Go 0 NOP loop

Memory
Location

2048
2049
2051
2053
2055 loop
2056
2058
2059 shift
2060
2061
2063
2065
2066

Instruction Comments

LD 5,4 Load first number into R5
LD 0,#8 Return to no-op loop in interface program
LD 6,#8 Load number of bits into R6
LD 8,#0 Clear result register R8
RR 5,5 Rotate rightmost bit into carry flag
ADD 0,#1 I Jump to shift on no carry
ADD 8,4 Add R4 to R8 to generate the result
SL 4,4 Shift R4 one bit left
DEC 6,6 Decrement the bit count
SUB 0,#8 P If R6 is positive make another loop.
LD 3,#8188 Load address of interface into R3
LD (3),8 Send result to interface
LD 0,#8 Return to no-op loop in interface program

cessors execute implicitly. Listing I shows the direct and
indirect subroutine calls and the return routine.

Multiply
Divide
Add

0.575 ms
0.955 ms
0.115 ms

PROGRAMS AND BENCHMARKS
Listings 2 and 3 are examples written in assembly lan
guage for EGO. Listing 2 is the source code for the inter
face program. It resides at the lowest part in memory so
that on an interrupt. this program controls what occurs.
The interface program allows a simple means of commu
nicating with EGO using memory-mapped I/O (input/out
put). It recognizes five instructions: no operation, load ad-

242 BY T E • SEPTEMBER 1985

It is interesting to note that while the hardware for EGO
took only a few months to complete, the software has
taken much longer. Presently, on the Tandy 2000 I have
an assembler, an editor. a tiny FORTRA -type language
compiler. and a linker written in BASIC

Next month I'll discuss the design details of EGO's hard
ware. We'll take a tour of a machine cycle and see how
the hardware supports the EGO instruction set."_
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• Club News Bulletins. All about current selections
mains, alternates, extras-plus bonus offers. Comes 13 times
a year with hundreds of up-to-the-minute titles to pick from
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• Bonus Books. Immediately get a Dividend Certificate with
every book purchased and qualify for big discounts of 60%
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• Exceptional Quality. All books are first-rate publisher's
editions selected by our Editorial Board and filled with useful,
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~ndsmaller.
The new Okidata Microline 192 does everything the

bigger, bulkier printers do. And more. But in a much
smaller space.

It's easier to operate, too. With push-button menu
select programming, so you never have to touch a
DIP switch to set fonts, line widths, underlines
and such.

It's compatible with your computer. Just plug it in
and put it to work, without changing control codes.
And, it's compatible with you. Long-life cartridge
ribbons pop in and out without so much as smudging
a finger.

Super-quiet operation and super-fast bidirectional
throughput make the new Microline 192 one handy
printer to own. All this, plus our full one-year warranty
(try to find that on most printers), makes it the only one
you should own.

The new Okidata 192 and the wide-column 193.
Simply stated ... better.

For more information, call toll free 1-800-0KIDATA.

Mt. Laurel, NJ 08054

We put business on paper.
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STATISTICAL PACKAGES
data-analysis software from: STATSOFT

unbeatable power and flexibility
for unbeatable prices!

We developed and distribute
complete, high-performance
statistical packages
for all computers: ,. QO ,~ 'lO It 00

_ .... ,. "-- 1

$99
$99
$99
$99

1. STATISTICAL SUPPLEMENT FOR LOTUS 1-2-3™ (number one statistical add-on
for LOTUS™ and SymphonyTM, also reads files from many other programs, can be used
as a stand-alone statistical package, runs on IBM™ and all compatibles, 256k, 2dd,
8087 support) .

2. STATFAST (the first stand-alone and still the most powerful statistical package
developed for the Macintosh™ 128k or 512k, 1dd) .

3. APP-STAT (a complete statistical package for the Apple II™ family of computers,
1dd) .

4. PSYCHOSTAT-3 (a complete statistical package, available for Kaypro™ and all
CPIM™ computers, 1dd) .

All of these statistical packages are user friendly and super-easy to use. They include the full
range of basic statistical analyses (descriptive statistics, t-tests, correlations, cross-tabulations,
non parametric statistics, and more) and advanced multivariate statistics (multiple regression,
multifactor analysis of variance and covariance, and more). All packages can handle data files of
unlimited size, include flexible Data Editors, and can access data files from spreadsheets, data
bases, and mainframes.

We are committed to the distribution and support of high quality statistical software. Because we purchase large
quantities of specialized programs (after a thorough evaluation of each program), we can pass on considerable
savings.

5. SPSS/PC: for IBM/PC, XT, AT, and compatibles (320k, hard disk) $695
Regular Price: $795.00 OUR PRICE: .

6. SYSTAT: for IBM/PC, XT, AT, and compatibles (256K); most CP/M systems (with 64k, inci. Apple II

~~~u~;/~rlce: $495.00 OUR PRICE: $395
7. GANOVA: Specialized designated general ANOVA/MANOVA program, up to 10 factors (between/

within/mixed), for alllBMs and compatibles, most CP/M systems, Apple II $ 80
Regular Price: $100.00 OUR PRICE: .

If you are interested in statistical analysis on micro computers, call us! Our technical staff can advise you and
recommend the best program for your needs.

All prices include shipping and handling. To place your order or
talk to our technical staff for more information, call or write:

STATSOFT
2831 EAST 10TH STREET, SUITE 3, TULSA, OK 74104

(918) 583-4149
LOTUS 1-2-3, Symphony, IBM, Macintosh, Apple II, Kaypro, CP/M, SPSS/PC, SYSTAT, and GANOVA are registered trademarks of respective companies.
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H·Q·M·E·B·R·E·W·!·N·G

THE OUARTE~MEG
ATARI800XL

BY CLAUS BUCHHOLZ

Upgrade your 8--bit microprocessor to 256K bytes
and add a RAM disk

IT'S GETTING HARDER to find a
microcomputer with less than 64K
bytes of RAM (random-access readl
write memory). A couple of years ago.
the cost per bit of the 64K-bit RAM
fell below its predecessor. the 16K-bit
dynamic RAM. and the 64K-byte ad
dress space supplied by eight of the
64K-bit chips is ideal for the most
common 8-bit microprocessors. Now.
however. the cost per bit of the 256K
bit dynamic RAM is the lowest. and
it is already common in powerful 16
and 32-bit microcomputer systems.

Since eight of these chips provide
one-quarter of a megabyte and since
they are so similar to their ancestors.
it is tempting to upgrade an inexpen
sive 64K-byte micro to 256K bytes
Obviously. you can't fit 256K bytes of
memory into the 64K-byte address
space of a 6502 or Z80 all at once.
but you can break it up into manage
able chunks. called banks. and allow
the processor to see one bank at a
time. This method of interfacing RAM.
called bank selection. requires some
new hardware and software support.

This article describes the upgrade
and presents a RAM-disk controller
for the Atari 800XL. However. you can
apply the basic idea to any micro that

uses 64K-bit RAMs-the Apple lie. the
Commodore 64. the MSX machines.
and others.

THE ATARI 800XL
The 800XL is a modern version of the
popular Atari 800. [Editor's note See Jon
Edwards's "Atari 800XL.:· system review.
March BYTF;:. page 2671 Introduced in
1979. the 800 was the first machine
to use VLSI (very-large-scale integra
tion) technology to bring advanced
graphics and sound capabilities into
the low-price market. It was also the
first to include a full operating system
in ROM (read-only memory) to sup
port the versatile hardware. RAM con
sisted of up to three 16K-byte
modules. each constructed around
eight 16K-bit dynamic RAM chips

In the 800. the 6502 processor
shares the system with a program
mable video DMA (direct memory ac
cess) controller. which halts the 6502
for one cycle of the 1.8-MHz clock
when it needs to access a byte of
screen memory. The 800XL incor
porates the same VLSI hardware with
newer. higher-density RAM and ROM.
One 16K-byte ROM holds the entire
operating system. and another 8K
byte ROM contains the BASIC lan-

guage. The RAM consists of eight
64K-bit dynamic RAM chips Under
BASIC. 40K bytes of RAM are usable.
The ROMs. which occupy high mem
ory space. can be disabled to gain ac
cess to the remaining RAM. The new
design is smaller. cheaper. less power
hungry. and more attractive. The Atari
is unquestionably a very fine machine.

THE DYNAMIC RAM
The industry-standard dynamic RAM
chip is itself an example of superb
design. It is small. dense. adequately
fast. and cheap In the last decade. its
memory capacity has doubled eight
times without the chip outgrowing its
16-pin IC (integrated circuit) package
Each chip inputs or outputs one bit
at a time. so each bit has a unique
address.

For the 256K-bit chip. the address
requires 18 bits. The chip has nine
address inputs. each of which does

(continued)

Claus Buchholz (20 IC East Edgewood.
Lansing. MI 48910) is a programmer for
Meridian Instruments. He has a BS in
astrophysics and computer science from
Michigan State University. He uses an Atari
800 with a homebrew 192 K-byte RAM and
an ATR-8000.
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Table I: Tne components Idou'li need to upgrade tne Atari 800XL,

Quantity Part Number Description

8 41256 256K-blt dynamiC RAM (200 ns or aser)

33-ohm, V4-wa t resistor

(follOWing part or circul In Igure 1 only)
74LS 53 DuaI4-to- multiplexer

(follOWing parts for Circuit In Igure 2 only)
1 74LS151 8-to-l multiplexer

74LS393 Dual 4-bit counter

74LSOO Quad NAND gate

double duty During the first part of
a memory access, half of the address
bits are presented to the chip This
half is called the row address. Later in
the access cycle, the chip receives the
other half of the address, called the
column address. The storage cells in the
chip lie in a matrix, and the cell being
addressed lies at the intersection of
the row and column specified. To
complete the access cycle, the chip
reads or writes the selected bit.

The 800XL uses 64K-bit RAM chips,
which have eight address inputs for
an 8-bit row address and an 8-bit col
umn address. This is fine for the 16-bit
addresses the 6502 supplies There
are eight chips, and each contributes
one bit to each byte of RAM.

The 256K-bit RAM is practically
identical to the 64K-bit RAM except
that it has one extra pin, # I on the
chip, to accommodate the two addi
tional address bits it needs. Pin # I on
the 64K-bit chip has no function. The
functions of all the other pins on both
chips are identicaL Therefore, our
upgrade involves unplugging the eight
64K-bit RAMs and placing eight 256K
bit chips in their place We must also
add some circuitry to provide two
extra address bits for pin # I.

The storage cells in dynamic RAM
chips are actually microscopic capac
itors, storing an amount of electric
charge that represents a 0 or I bit.
Since capacitors leak charge, they
must be periodically recharged or re
freshed. The chip refreshes one or
two entire rows when accessed. Every
row must be accessed frequently to
keep the stored data accurate, but

QUARTER-MEG ATARI

normal operation of RAM can't
guarantee that. The computer system
must therefore provide special access
cycles called refresn cldcles, dummy read
cycles in which refresh addresses are
used as row addresses.

The 16K- and 64K-bit RAMs require
7-bit refresh addresses. The computer
must provide all 128 possible refresh
addresses every few thousandths of
a second to keep the RAM refreshed,
In the Atari. the video controller,
which provides refresh cycles in ad
dition to its screen-memory accesses,
automatically provides 7 bits for the
refresh address. The Atari. in fact.
spends 8 percent of its time refresh
ing RAM.

One snag in designing the 256K
byte upgrade is that standard 256K
bit RAMs require an 8-bit refresh
address. Older versions of the Atari
video-controller chip provide only 7
bits of refresh address: newer versions
provide all 8 bits. Therefore, I have de
signed two versions of the upgrade's
interface circuit. The more complex
one must add another bit to the
Atari's refresh address. (See table I
for a list of components.)

BANK SELECTION
To fit 256K bytes into the 6502's 64K
byte memory space, you must divide
it into banks. The upgrade uses eight
32 K-byte banks, numbered 0 through
7 and selected by setting 3 bits in the
Atari's memory-control register. Any
one bank can appear in the lower half
of the 6502's memory space At
power-up, bank #7 appears in the
lower 32K bytes of RAM, bank #6 ap-

pears in the top 32 K bytes, and the
Atari acts as a normal 64K-byte
machine. To access bytes in the other
192 K, a program must select one of
banks #0 through #5, which would
then appear in place of bank #7. After
accessing the bytes, the program
could then switch bank #7 back in,
restoring the normal configuration.

I used eight 32 K-byte banks instead
of four 64K-byte banks for three
reasons. If a program in RAM were to
replace the entire 64K bytes of RAM
with another bank, it would cause
itself to disappear. crashing the sys
tem. Moreover, the top 32 K bytes of
the address space is already cluttered
with hardware addresses and ROMs
that can be switched in and out. Final
ly, the screen RAM is usually in the
top 32K: switching it out would cause
glitches to appear on the screen.

Even with eight 32 K-byte banks, we
must be cautious. The operating
system keeps important data in the
lower part of RAM, and it expects the
data to be there. Worse, interrupts fre
quently invoke routines that keep data
in low RAM. Programs must therefore
follow a strict rule: Keep bank #7
enabled as much as possible If you
select another bank, you must first
disable all interrupts and not call the
operating system until bank #7 is
restored, One further consideration
involves the 6502's stack, which is in
low memory. The program shoultl not
use the stack when bank #7 is not
selected, unless it takes great care to
keep the stack valid.

INTERFACING THE RAM
Figure I is a schematic diagram of the
interface circuit for the 256K-byte
RAM. It must be assembled on a
small circuit board and installed inside
the computer because the computer's
expansion slot doesn't carry the
signals we need. The circuit consists
of two chips and replaces one of the
chips on the motherboard It also re
quires four jumper wires to various
points on the motherboard.

The circuit plugs into the socket at
position un on the motherboard.
This gives it access to six important

(continued)
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Most popular disk/tape systems offer 20 Megabytes of hard
disk, plus a 20-Megabyte tape back-up.

That may seem ample now, but do you know whether, a year
down the road, 20 Megabytes will give you enough storage?

You don't. So it makes sense to get the only disk/tape system
that gives you room for expansion later on.

And that doesn't cost you any more now.
The new Sysgen XL comes with 20 Megabytes of fast, reliable

hard disk storage, a built-in 6O-Megabyte tape for fast, reliable
back-up, plus room for an additional hard disk drive.

What happens ifyou toter need more hard disk storage?
With the XL, you simply add a second 5v." disk drive. It fits

inside the cabinet, and plugs right into the XL controller.
You can add an additional 20 Megabytes, and back-up with

a single pass of the 6O-Megabyte tape.
Or add up to 100, and back-up with two tapes.
With the low cost of hard disk drives, expansion is much

..

more economical than buying a whole new $3,000 system. Plus,
you save desktop space by expanding inside the cabinet.

The XL sells for $3,295, including cabling, host adaptor,
and utility software. You get everything you need.

(Watch out. Some companies charge extra for cabling and
the host adaptor.)

Installation? Just snap in the controller, plug in the system,
install the system software, and you're running.
Compare befOreyou buy.

You'll find the XL to be the outstanding disk/tape system for
your PC, XT, AT'", or compatible today. And the only system
that can expand for your needs for tomorrow.
Trademarks: Sysgen. XL-Sysgen. Inc.; AT-International Business Machines. Inc.

S 'liSGEN47853Warm Springs Blvd ..
I • I Fremont. CA. 94539

INC 0 R P 0 RAT E D (415) 490-6770 Telex 4990843
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Figure I: The schematic diagram of the interface circuit for the 256K-byte
RAM. Use this circuit if the part number on the video controller is C021697.

RAM s -PIN I

IC23 -PIN 14

IC23 -PIN IS

,IC23-~IN 16 J

MOTHERBOARD
JUMPER
CONNECTIONS

V

PERFORMING THE UPGRADE
To disassemble the 800XL. remove
the six screws on the underside and
separate the top and bottom portions
of the plastic case. Be careful of the
flexible keyboard cable. Pull it straight
up out of its socket on the mother
board. To detach the motherboard
from the case bottom. remove three
screws-one on the right side. one in
the right rear corner. and one in the
left rear. Gently pull the board free.

ext. remove the small nuts and
bolts around the metal shielding that
encases the motherboard. On the left
side of the exposed motherboard.
locate the row' of eight 16-pin RAM
chips Just to their right is U27. Behind

refresh signal it uses comes through
a jumper wire from the motherboard.
Parts of ICI. 10. and IC4 perform the
bank selection in this circuit.
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A7 II
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RA 7

~
OIP HEADER
AND RIBBON
CABLE

signals. including power and ground
The chip that was at un becomes ICI
in the circuit. As un. this chip was
one of the two responsible for select
ing which 8 of the 16 address bits
were passed to the 64K-bit RAMs at
one time.

10 performs the bank selection by
modifying one of the eight original
address inputs to the RAMs and add
ing a ninth. The bank-selection cir
cuitry needs three jumpers from the
motherboard to carry 3 bits from the
Atari's memory-control register. A
fourth jumper carries the ninth ad
dress input to the RAMs.

Figure 2 shows the four-chip inter
face circuit necessary for machines
containing the older version of the
video controller. IC3. an 8-bit binary
counter that counts the refresh cycles.
supplies the eighth bit of the refresh
address for the 256K-bit chips. The
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U27 is a 3-inch square area that fits
inside the shielding The circuit goes
there because the shielding is highest
toward the rear.

Replace the 64K-bit RAMs with the
256K-bit RAM chips. The new RAMs
are very easily destroyed by static dis
charges, so extreme care is necessary
in their handling. Lay aluminum foil on
the work surface and keep the
motherboard, RAM chips, tools, and
your hands in contact with the foil at
all times. This keeps everything at the
same potential. decreasing the pos
sibility of damage

On the motherboard, locate the
video controller, the 40-pin chip at
U7. If the part number stamped on it
reads "C021697:' you can use the
simpler circuit shown in figure I. If the
number reads "COI2296:' you must
use the larger circuit.

Assemble the appropriate circuit on
a 2- by 3-inch circuit board (Radio
Shack's #276-150 is ideal). Use very
low-profile sockets or no sockets at all
because the shielding severely limits
the height. If you do not use sockets,
be careful not to apply heat to the IC
pins for too long. Keep the wiring on
the chip side of the board to conserve
space. The wiring must be soldered
because there is no room for wire
wrap posts.

The board plugs into the socket at
U27 via a 16-pin DIP header and short
ribbon cable. Finally, install the
jumper wires. Find a resistor marked
R32 immediately behind the row of
RAM chips and remove it. A trace
from one of the holes runs to pin I
of the RAMs. Solder the first jumper
to that hole. The next three jumpers
run to a parallel port that the Atari
uses to control ROM switching. We
need pins 14 through 16, which are
normally unused and not connected
to any traces. Locate U23 and care
fully pry the 40-pin chip from its
socket. Bend up pins 14, IS, and 16
so that they point straight out. Re
insert the chip Cut three adjacent pin
positions from an IC socket and
solder the three jumpers to them. Use
this custom socket to connect the
jumpers to the three protruding pins.

(continued)
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.-----------------------,IMail to: Heath Company, Dept. 334-332
I Benton Harbor, Michigan 49022

IPlease send me my FREE HEATHKIT CATALOG.

Name _

II Address _

I
I City State Zip _

II Heathkit products are al80 displayed, sold and serviced at 64 Heathkit Electronic
Centers nationwide. Consult telephone directory white pages for location. 0reratedI m: Veritechnology Electronics Corporation, a wholly-owned subsidiary 0 Zenith
L~~:~==~~ ~~~J
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QUARTER-MEG ATARI

form exactly as before, as long as the
3 bits in the memory-control register
are left alone. The computer is ready
to try some software that makes use
of the large RAM space.

piece of stiff cardboard or plastic
under the small circuit board to avoid
shorting the circuit. Refasten the
shielding to the motherboard. If it
doesn't fit over the circuit. carefully
pound a dent out of the shielding with
a hammer. Reassemble the computer.
If all has gone well. the computer
should power up normally and per-

• Lifetime Guarantee
• 100 disk minimum order
• Orders shipped within 24 hrs of placement
• We accept AlE, VISA & MasterCard

Probably the most well-known name
in diskettes. We offer an alternative in buying them 
OEM BULK packaging! Get the same top-quality,
critically certified diskette that you get in the store.

89¢ • MD 550 DS/DD $109
EA (IOOlofpricing) EA

800/437-0900 • 800/435-9700 inCA

A new name for us, even
better values ou.

P.O.'s accepted from recognized corporations, institutions and educational
accounts. Please call for specific information before placing your order.

PRINTER RIBBONS - for all makes and models - CALL!
PRINTWHEELS - Cam will by FABER CASTELL - CALL!
DISKETTE ENVELOPES - low as 5" ea. DISKETTE MAILERS - low as 32" ea.

Order Today!
~-
~ -
===-- TeleMeclia

Sentl-nel With specs that exceed all others, Sentinel is a
premium disk at a bargain price,

• BOX - SS/OO S109/OISK OS/ooS119/OISK (100/atpricing)
CALL FOR QUOTES ON

• BULK - SS/OO 79¢ EA OS/OO 89¢ EA LARGER VOLUMES,

• COLOR BULK - SS/OO 95¢EA OS/oo S109
EA

~
DISK STORAGE BOXES

- , holds 100 disks - only $1295
- ALSO-

I 10-disk boxes - low as 99¢EA

Verbatim
Check out our

DYNAMITE PRICES

• MD 525 SS/DD
(IOOlof pricing)

We've combined Silicon Valley Liquidators and Supply

Line to increase our buying power - we pay less so you liiiiiii;;~~!!!;
pay less.

.JI=illlJS,. Diskettes
One of the most respected names in the
business, Janus disk is a SUPER VALUE!!

• BOXsSloo gg<I:/01SK OS/ooS109
/OISK

(10 DISKS PER BOX)

• BULK

SS/DD 69¢ EA DS/DD 79¢ EA

CALL FOR QUOTES ON LARGER VOLUMES.

Cover the connector with electrical
tape because the shielding is very low
at this point.

If you are using the circuit of figure
2, you must install a fifth jumper.
Locate a trace on the motherboard
from pin 8 of the video controller. U7.
Find a hole along the trace and solder
the jumper there. Finally, insert a thin

THE RAM-DISK SOFTWARE
Bank-selectable RAM is useless with
out software to control it. The soft
ware must obey strict rules as out

------------------------------, lined above to work properly The

software must also be tailored to fit
the application

For example, you could store many
graphics screens in the RAM and use
page flipping to display them in quick
succession for animation. Alternative
ly, the RAM could act as a print
spooler. A word processor could print
an entire document quickly into the
RAM and go on to other jobs while
the RAM emptied its contents slowly
to a printer.

A more universal application is the
RAM disk, a RAM-based disk-drive
simulator. To DOS (disk operating
system) and to the user's programs,
the RAM disk appears to be just
another disk drive, except that it is
very fast. Application programs could
then use standard DOS commands to
access the large RAM space. The
192 K bytes of available RAM hold
more data than two Atari 810 drives
or one double-density drive. I have
written an assembly-language pro
gram that modifies the Atari's
operating system to treat the RAM as
either a single-density or double
density disk drive. The program is
available for downloading as
ATARIRAM.ASM on BYTEnet Listings,
(617) 861-9774 It works with Atari
DOS 2.0, OS/A + (versions through
2xx) and compatible DOSes. Assem
ble the source code with any assem
bler that accepts the syntax of the
Atari Assembler/Editor. Assembly
produces an object file that performs
several tasks as it loads. First. it copies
the operating system from ROM into
the underlying RAM. ext. the RAM
disk routines load into the RAM
based operating system, overwriting
the international character set. a little
used feature of the 800XL. Finally, it

lcontinued)
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MULTIBUS • MICROVAX II • VAX

MULTIBUS is a trademark of Inlel Corporation.
MICROVAX. VAX. LSI-II are trademarks of Digital Equipment Corporation.

Computer products are constantly being
changed by Technological improvements.
With Chrislin memory you can be assured
that you are receiving state of the art
technology. Features like Error Detection
and Correction (EDC), fast access, lower
pricing, 24 hour repair are just a few of the
many attributes in Chrislin memory. Over a
decade of leadership and experience make
Chrislin a prime source for your procure
ments. Call today for more information.

5
YEAR

WARRANTY

COMPATIBIUTY MAXIMUM CAPACITIES SPECIAL FEATURES

LSI-l1. MICROVAX I 4MB&2MB BLOCK MODE/EDC

MICROVAX II 4MB PARITY

VAX 730 1MB ECC

VAX 750 1MB ECC

ANY MULTI BUS 2MB EDC

ALSO TRY OUR aBUS COMPATIBLE COMPUTER SYSTEMS AND SUBSYSTEMS . ..

P.O. Box FF
Canovanas, PR 00629
Telex 3454170 (CHRISLIN PD)
(809) 876-6160

Chris/in Industries
31352 Via Colinas
Suite 101
Westlake Village, CA 91362
(818) 991-2254

1-800-468-0736 (est)

AUTHORIZED DISTRIBUTORS: Mississauga, Canada-Transduction Ltd (416) 625-1907;
France-SNGA/Auctel (1 )736.87.00, Peru-General Trading CorJ'loration (51 )-14-222506;

W. Germany-Dema Computertechnik (089) 272 32 40
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QUARTER-MEG ATARI

Figure 2: Use this circuit if the video controller part number reads CO \22 96

USES
Assembly-language programmers,
after studying the RAM-disk source
code and heeding the rules above,
can devise many practical uses for a
quarter-megabyte of RAM. The large
RAM space, joined with the Atari's
versatile hardware and low price, pro
vides a performance/price ratio that
is unbeatable in today's market. _

Remember that your DOS must be set
up to look for the drive number
chosen. See the DOS manual for in
structions concerning drive numbers.

Like the Atari 810 disk drive, a
single-density RAM disk has 720 sec
tors of 128 bytes each, for a total of
90K bytes Like all double-density disk
drives for the Atari, a double-density
RAM disk has 720 sectors of 256
bytes, for a total capacity of 180K
bytes Atari DOS checks each drive in
a system for its density and compen
sates. All DOS functions except
duplicate disk operate with double
density drives You obviously cannot
duplicate a double-density disk to a
single-density disk and vice versa.

Boot in the RAM-disk object file
after DOS by renaming the object file
AUTORUNSYS. Once the file has
loaded, you must format the RAM
disk before use, You can do this
manually from DOS, use the BASIC
XIO command, use a call to CIO in
machine code, or rely on an applica
tion program.

RESET and warm starts won't harm
the contents of the RAM disk. If you
reboot without powering down
(through a POKE 580,\ and RESET. or
by jumping to 5E477 in machine
code), you must reload the RAM-disk
program to access the data, which will
remain unharmed in the RAM disk.
The RAM-disk program, therefore,
does not automatically format the
RAM disk upon loading.

The major disadvantage of the
RAM-disk approach is that all data is
lost when the computer is turned off.
You should therefore be sure to save
important data to a real disk before
ending. However. the speed, conve
nience, and versatility of the RAM
disk outweigh its drawbacks.

RAMs -PIN 1

IC23 -PIN 14

V

IC23 -PIN 15

IC23 - PIN 16

~
MOTHERBOARD
JUMPER
CONNECTIONS

tions the drive number and the den
sity The RAM disk can act as any
drive numbered I to 8. If you have
one real drive, you might want the
RAM disk to be drive number 2.

+5V

~

DIP HEADER
AND RIBBON
CABLE

REF
U7 -PIN 8
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7
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~
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patches the operating system to install
the RAM-disk program and calls
DOS's initialization routine to let DOS
recognize the new drive.

The source code provides two op-
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· Compare the
Hercules'" Color Card

to IBM"'s.
Five reasons why the Hercules Color Card is better.

1. Compatibility

2. Printer port.

3. Size.

4. Flexibility.

5. Warranty.

IBM Color Adapter $244

Runs hundreds of graphics
programs.

None.

13.25 inches. Limited to long
slots.

Can't always work with a
Hercules Graphics Card.

90 days.

Hercules Color Card $245

Runs the same hundreds of
graphics programs. "The
Hercules Color Card is so nearly
identical to the iBM Color /
Graphics Card that it's almost
uncanny." PC Mag.

Standard. Our parallel port
allows you to hook up to any IBM
compatible printer.

5.25 inches. Fits in a long or short
slot in a PC, XT, AT or Portable.

Always works with a Hercules
Graphics Card by means of a
software switch.

Two years.

Hercules.

Anyone of these five features is enough reason to buy a Hercules Color Card. But
perhaps the most convincing reason of all is just how easy the Hercules Color Card is to
use: "Right out of the box, the Hercules Color Card goes into an empty expansion slot,
ready for you to plug in ... and go to work-no jumpers, no software. For most
applications, it's just that easy." PC Magazine.

Call 1-800-532-0600 Ext. 421 for the name of the Hercules dealer .nearest you and
we'll rush you our free info kit.

We're strong on graphics.
Inquiry 168

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 TrademarkslOwners: Hercules/Hercules Computer Technol6gy; IBM/IBM.

we





H·O·M·E·B·R·E·W·I·N·G

A PARALLEL.:rO~

SERIAL PRINTER
PORT ADAPTER

BY HOWARD AUSTERLITZ

Build this $35 adapter
and use your parallel port for serial devices

MOST PERSONAL COMPUTERS have
at least one parallel (Centronics)
printer port. But if your printer has a
serial (RS-2 32C) interface. that parallel
port is usually wasted. The adapter
described here can be built for
around $35 and will convert the out
put of your computer's parallel port
to serial form for driving a printer.
plotter. or any read-only device.

The only limitation of this device is
that it must use hardware as opposed
to software (XON/XOFF) handshaking.
However. software handshaking
detection can be added. While the cir
cuit shown in figure I was designed
to work with the IBM Personal Com
puter and compatibles. it will also
work with most other personal com
puters that have a Centronics-com
patible printer port. Best of all. it re
quires no extra software. It looks just
like a parallel printer to your
computer.

CIRCUIT OPERATION
The heart of the adapter is ICI. a
UART (universal asynchronous re
ceiver/transmitter) that converts the 8
parallel bits coming from the PC to a

_ Inquiry 240

--

serial bit stream driving the printer.
The serial data rate out of the UART
is determined by IC2. the clock
generator. which is a 555 oscillator set
at 16 times the desired data-transmis
sion rate. 'Transmitter IC4 converts the
UART's TTL (transistor-transistor logic)
output to RS-232C levels.

1\vo control lines from the PC's
parallel port are used-STROBE (out
put) and BUSY (input). At power-on.
ICI and IC5 are reset by R4. C3. and
IC3c. initializing the BUSY line to low
After the PC has put valid data on the
parallel port (output lines 00-07). it
sends a (low) pulse to STROBE. This
pulse loads the parallel data into ICI
and begins the serial data transmis
sion by activating its OS (data strobe)
line. It also sets the flip-flop IC5. keep
ing the PC's BUSY line active (high).
The PC will not send another charac
ter until its BUSY line goes low again.
When ICI has finished the serial trans
mission. its EOC (end of character)
line outputs a high pulse that resets
IC5 and returns the PC's BUSY line
low Now another STROBE pulse from
the PC can begin the next character
transmission cycle. Switch SI allows a

manual reset at any time to turn off
BUSY

Some s~rial printers have a hard
ware handshaking (output) line on
their RS-232C interface to tell the
computer if it is ready. busy. or has
an error condition. This line. desig
nated READY/ERROR. is converted
to TTL levels by the RS-232C receiver.
IC6. and then applied as one input to
OR gate 1Gb along with the output
of IC5 to drive the PC's BUSY input.
This enables the printer to suspend
the PC's output when needed. If your
printer or plotter doesn't have a
READY/ERROR line. you can leave out
IC6 and 1Gb (connect IC5 pin 5
directly to CONNI pin II).

The adapter requires three power
supply voltages: + 5 volts at 150 milli
amps for most of the chips. and ± 5 V
to ± 15 V at 20 mA for the RS-232C

(continued)

Howard Austerlitz is an instructor in tfle
Department of Materials Science and
Engineering at State University of New York
at Stony Brook (Stony Brook. NY 11794)
and a researcfler interested in ultrasonics.
signal analysis. and multiprocessor computer
systems.
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PRINTER PORT ADAPTER

Photo I: A top view of the parallel-to-serial printer port adapter Notice the power
toggle switch. reset button. and BUSY LED indicator on the left side of the case and
the parallel cable and serial cable extending out the right

Inquiry 149
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To set the data rate,
connect a frequency
counter or oscilloscope
to the output of IC2

and ad;ust the
trimmer potentiometer
to obtain 16 times the
desired data rate.

transmitter. IC4. You can either use
commercial power supplies or build
the one shown in figure 2. This unit
uses an inexpensive. unregulated wall
transformer power supply. nominally
+9 V at 250 mA. which is filtered for
IC4's +9 V source and regulated by
IC8 for the + 5 V source. This +9 V
also powers IC9. a negative voltage

converter. which produces the
(nominal) -9 V for IC4. R6 and Zener
diode Dl protect the input to IC9.
which is rated at 10 V maximum.

CONSTRUCTION
Figure 3 lists the parts necessary to
build this parallel-to-serial adapter.
and photo I shows a top view of the
assembled adapter board. The con
struction method you use can be wire
wrap and/or point-to-point soldering
Use sockets for alllCs (except IC8. the
+ 5 V regulator). You can wire the
parallel-port connector (CON NI) to a
DIP header via ribbon cable. but try
to keep this cable as short as possible

SETUP
After wiring the adapter. test the
power supply before you plug in any
[CS. If + 9 V is not present. neither will
+ 5 V or -9 V be (if you use the sup
ply from figure 2) LEDI ("Power")
should light. Check for proper supply
voltages at the IC sockets. Now turn
off the power and plug in the ICs. but
do not connect the PC or printer yet.

(continued)



PRINTER PORT ADAPTER
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Figure I: A schematic for the parallel-to-serial adapter. The
UART (IC I) converts the 8 bits coming in at the parallel port

(CONNl) to a serial bit stream output at serial port CONN2
that can drive a read-only device with an RS-232 C interface.
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O.I}"F 10}"F

CONN 3

Figure 2: The power-supply adapter for the parallel-to-serial converter of figure I.
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PRINTER PORT ADAPTER

First. the data rate has to be set.
Connect a frequency counter or oscil
loscope to the output of 1C2 (pin 3).
Adjust trimmer potentiometer R3
("Baud Adn to obtain 16 times the
desired data rate. For example, if you
need 300 bits per second for your
serial printer, adjust R3 for 4800 Hz
(300x 16) If you're running faster than
about 2400 bps, you'll have to
decrease the value of C2 to get the
required frequency.

Next. wire in the RS-232C connec
tor (CO 2). Check the user's manual
on your printer for information on wir
ing its serial interface. You may have
to jumper DTR (data terminal ready)
to DSR (data set ready) on the
printer'S connector to enable it.

Finally, wire in the parallel port con
nector. The pin numbers given in
figure 1 are strictly for an IBM PC that
uses a DB-25 connector instead of the
standard Centronics one. Note that

One possible
enhancement for this
adapter is to couple it to
a serial~to~parallel

converter.

PARTS LIST

Semiconductors

Connectors and Switches

Figure 3: A parts list for the parallel-to-serial converter of figure I and the
power-supply adapter of figure 2.

+PEND (pin 12) is grounded to en
sure that the PC doesn't think the
printer is out of paper.

Normally, when the adapter is first
turned on, LED2 (BUSY) should not
light if the parallel port is inactive.
Regardless, pressing switch S2 (Reset)
will turn it off. When the printer port
is being used, LED2 will be flashing
on and off. Remember that it only
gives an indication that the UART (ICI)
is busy, not necessarily the printer (if
the READY/ERROR line is used).

OTHER NOTES
Some personal computers have
parallel ports that use a second input
control line (besides BUSY), the ACK
line. If required, a low pulse must be
present on this line before the PC will
send the next character (even if BUSY
has been reset). Most PCs do not use
ACK since BUSY provides all the
required handshaking. However, if
you need to use ACK, try adding a
one-shot multivibrator (i.e.. a 74LS123)
triggered by the Q output of IC5. Set
it to produce a I-microsecond nega
tive pulse on the ACK line.

If you need to support software
(XON/XOFF) handshaking for a serial
device, you can use the receiver half
of the UART (IC I) to detect the hand
shake characters from the printer. The
UARTs DAV (data available) line can
be used to toggle a flip-flop, whose
output goes into an OR gate along
with the BUSY line.

One possible enhancement for this
adapter is to couple it to a serial-to
parallel converter. This will produce a
parallel port extender for long hauls.
Use your imagination and see what
else you can come up with.•

DB-25P connector (for PC parallel port)
DB-25 connector for printer (S or P depends on printer)
Mating connector for PS1
SPST momentary push-button swi ch
SPOT mini toggle switch

CONN1
CONN2
CONN3
S1
S2

Hardware and Miscellaneous

PS1 Wall-transformer power supply, 9 V DC at 250 mA (minimum)
Perfboard, wire-wrap IC sockets, wire, ribbon cable, case, mounting hardware

Resistors (1I4-W, 10 percent)

R1,R5 510 ohms
R2 2000 ohms
R3 50,000 ohms trimmer potentiometer-10 turn
R4 470,000 ohms
R6 56 ohms

D1 9.6-V, 1-W Zener diode
D2 1N4148, general-purpose diode
IC1 AY3-1015D, UART
IC2 LM555, timer
IC3 74LSOO, quad NAND gate
IC4 MC1488, quad RS-232C transmitter
IC5 74LS74, dual D flip-flop
IC6 MC1489, quad RS-232C receiver
IC7 74LS32, quad OR gate
IC8 7805, + 5-V regulator
IC9 ICL7660, negative voltage converter
LED1 Green light-emitting diode
LED2 Red light-emitting diode

Capacitors

C1 0.01 /LF, 50-V disc
C2 0.001 /LF, 50-V metal film
C3 1 /LF, 50-V electrolytic
C4,C8 100 /LF, 35-V electrolytic
CS 01 /LF, 50-V disc
C6,C7 10 /LF, 35-V electrolytic
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THE FORTH SOURCE™

Codes:
F • Floating Point
G· Graphics
T· Tulorial
X· Other Extras

$125 0 Timex by HW. cassette
$245 0 T/S 1000/lX·81 525

$60 0 2068 530
$90 0 180 by LM 5100

o 8086/88 by LM S100
$40 0 68000 by LM 5250

o VIC FORTH by HES. VIC20
$99 Cartridge 540

$125 0 Extensions for LM Specify IBM. l80, or
$160 8086
$150 0 Software Floating Point 5100
$90 0 8087 Support (IBM·PC or 8086) 5100

$100 0 95t I Support (l80 or 8086) 5100
$125 0 Color Graphics (l80 or 8086) 5100
$125 0 Data Base Management 5200

each 525

each 525
517

525

$25

$25
525
520
520

510
515
515

515
515

each 515
530
525

520

o Installation Manual for lig·FORTH
o Source Listings of fig·FORTH, SpeCify CPU or Computer

FORTH DISKS
o APPLE by MM
o APPLE by MMJ. &G
o ATARI® val FORTH
o ATARI by PNS, F.G. & X
o C64 by HES Commodore

64 cartridge
\I'C.'llo C64 with EXPERT·2 by PS.

MVP.GJ & X
o CP/M by MM
o CP/M by MM. F
o Hp·75 by Cassady
o Hp·85 by Lange
o IBM·PC by LM

\I'C.~o IBM·PC by MM
"",'lID Macintosh by MM

FORTH MANUALS, GUIDES & DOCUMENTS
o Thinking FORTH by Leo Brodie. author 0 68000 fig·Forth wilh assembler

of best seiling "Starttng FORTH" 516 0 FORML Proceedings
o ALL ABOUT FORTH by Haydon. 0 1980 01981 Vall

MVP Glossary 525 0 1981 Vol 2 01982
o FORTH Encyclopedia \I'C.'ll 0 1983 01984

by Derick & Baker 525 0 1981 Rochester Proceedings
\I'C.'llo FYS FORTH from the Netherlands 0 1981 0 ~ 982 01983

o User Manual 525 0 1984
o Source Llsttng 525 0 Bibliography 01 FORTH

\I'C.'llo FORTH Tools and Applic. 0 The Journal of FORTH
by Feierbach 519 Application & Research

o The Complete FORTH by Winfield 516 0 Vol 1/1 OVal 1/2
\I'C.'llo Learning FORTH by Armstrong 517 0 Vol 2/1 OVal 2/2

o Understanding FORTH by Reymann 53 \I'C.'llo Vol 2/3
\I'C.'llo FORTH, An Applications Approach 0 METAFORTH by Cassady

by Tappen 520 0 Threaded Interpretive Languages
\I'C.'llo FORTH Applications by Roberts 513 0 Systems Guide to fig·FORTH

o Mastering FORTH by Ting

by Anderson & . \I'C.'ll 0 Inside F83 Manual by Tlng
Tracy 518 0 FORTH Notebook by Ting

o Beginning FORTH by Chirlian 517 0 Invitation to FORTH
o FORTH Encyci. Pocket Guide 57 0 POp·ll User Man.
o And So FORTH by Huang. 0 6502 User's Manual by

A college level text. 525 Rockwell Inll.
o FORTH Programming by Scanlon 517 0 FORTH·83 Standard
o STARTING FORTH by Brodie. Best 0 FORTH·79 Standard

instrucllonal manual available.
(soft cover)

Key to Vendors:
HW Hawg Wild Software
LM Laboratory Microsystems
MM MicroMotion
PNS Pink NOise StudiO
PS ParSec

o MVp·FORTH PAOS (Professional Application Oevelopment System) for IBM
PC/XT/AT or PClr or Apple II. liB or lie. An Integraled system for cuslomlZlng
your FORTH programs and applications. The editor Includes a bl·dllectlonal strtng
search and IS a word processor speCially designed for tast development. PADS
has almost triple the compile speed of most FORTH's and prOVides fast debugging
techniques. Minimum size larget systems are easy with or without heads. Virtual
overlays can be compiled tn oblecl code. PADS IS a true professional development
system. SpeCify Computer. $500
o MVp·FORTH MS·OOS file tntenace tor IBM PC PADS 580
o MVp·FORTH Floating Point & Matrix Math see above 585
o MVp·FORTH Graphics Extension see above 565

o MVp·FORTH EXPERT·2 System for learning and developing knowledge based
programs. Both IF·THEN procedures and analytical subroutines are available.
Source code IS provided. SpeCify DApple. oIBM. or DCP/M. Includes MVP
Books. Vol. 4 & 6. 5100

o ~ FORTH·Writer, A Word Processor for the IBM PC/XT/AT with 256K. MVP· FORTH
~<;; compallble kernel with Files. Edit and Print systems. Includes Disk and Calculator

systems and ability to compile additional FORTH words. $150

MVP-FORTH
Stable· Transportable· Public Domain· Tools
Vou need two primary leatures In a software development package a stable operating
syslem and Ihe ability to move programs easily and qUickly 10 a variety 01 computers.
MVp·FDRTH gives you both these features and many extras. ThiS public domain product
Includes an edllor. FORTH assembler. tools. ul,l,t,es and Ihe vocabulary for the best selling
book "Starting FORTH" The Programmer's Kit provides a complete FORTH for a variety of
computers. Other MVP·FDRTH products Will simplify the development of your applications.

MVP Books· A Series
OVal. 1, All about FORTH by Haydon. MVP·FDRTH glossary with cross references

to flg·FDRTH. Starting FORTH. and FDRTH·79 Standard. 2nd Ed. 525
OVal. 2, MVp·FORTH Assembly Source Code. Includes IBM·PC®.

CP/M® . and APPLE® listing lor kernel $20
o ~"'~Vol. 3, Floallng POint Gtossary by Koopman $25
OVal. 4, Uperl System with source code by Park $t5
OVal. 5, File Management System with Interrupt security by Moreton. $25
OVal. 6, Expert Tutonal for Volume 4 by M & L Derick $15
o \I'C.'ll Vol. 7, FORTH GUIOE. to MVp·FORTH by Haydon $20

MVP-FORTH Software· A Transportable FORTH
o MVp·FORTH Programmer's Kit Including disk. documentation. Volumes 1. 2 & 7

of MVP Series. and Starting FORTH. oCP/M. oCP/M 86. ol100. DApple.
oSTM PC. olBM PC/XT/AT & compatibles. oPC/MS·DDS. DOsborne.
oKaypro. oMlcroDeclslons. oDEC Rambow. oNEC 8201, oTRS·80/l00
oHPI50 ~~~ MACINTOSH MVp·FORTH $175

~'C.~ 0 MVp·FORTH Enhancement Package for IBM·PC/XT/AT Programmer's Kit.
Includes lull screen editor. MS·DDS frle Interface, disk. display and
assembler operators. $110

o MVp·FORTH Floating Point and Matrix Math for IBM PC/XT/AT with
8087 or Apple with Applesoft 585

o MVp·FORTH Graphics Extension for IBM PC/XT/AT or Apple 565
o MVp·FORTH Programming Aids for CP/M. IBM or APPLE Programmer's

KIt. Extremely useful tool tor decompiling. calilinding. translating. and
debugging. 5200

o MVP·FORTH Cross Compiler lor CP/M Programmer's KIt. Generates
headerless code for ROM or target CPU. 5300

o MVp·FORTH Meta Compiler for CP/M Programmer's kit. Use for
applications on CP/M based computer.
Includes public domain source. 5150

Ordering Information: Check. Money Order (payable to MOUNTAIN VIEW PRESS. INC.).
VISA. MasterCard. American Express. COD's 55 extra. Minimr:m order 515. No billing or
unpaid PO·s. California residents add sales lax. Shipping C(,:~ts In US included In price.

Foreign orders. pay In US funds on US bank. Include for handling and shiPPing by All 55

for each item under 525. 510 lor each Item between 525 and 599 and 520 lor each item
over 5100. All prices and products subtect to change or Withdrawal without notice. Single
system and/or Single user license agreement required on some products.

MOUNTAIN VIEW PRESS, INC.
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415)961-4103
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Call for price, support,
service... it's that simple

.. $ 99

.$159

BYAD0985

Hauppage
8087 wlo software .. $149
80287 AT Chip

WIO 269
Kensington
Masterpiece .. $109
Keytronic
KB 5150 $169
KB 5151 169
KB5151 Dvorak 173
Touchtone Technology
Touchtone II
(PC Keypad).. .$169

MISC.

1hh I. only a ...... of the ....rty
10,000 procIucts we carry. If yau'...
.....restetlin ......thIng that Is not
....., PLIA5I CAl&.I ~
1 800 826-1589
W&=~ I aoo 472-3535
INT'L TELEX: 260181 ORYX SYS WAU

KeyTronic
KB5151 Jr $169
KB 5149 (Numeric

Keypad) . . . .. . . .89
Quadram
Quad Jr.

Exp Chassis ..... $479
Quad Jr. Exp Mem

(for Chassis) 128K. $199
Tecmar
Jr. Captain $315

PC Ir
ACCESSORIES

DISK DRIVES
FULL HEIGHT 
CDC, Tandon
HALF HIGH .Call
HARD DISK-
Corvus, Davong,
I·Omega Bernoulli Box,
Maynard Electronics,
Mountain, Inc Call

WE WELCOME,

Technical Support/Order SIaluslCuslomer Service:
Can (715)848·1374.

POLICYI

INTERNATIONAL POLICY,

WORKING HOURS,

... \'VIS(OnSln residents acid C;CV1 for sales lax.

"Minimum $4 ()() for shipping, handling and Insurarl(E' for orc!prs to 5200.
... ror orders OVf'r 5200, add 21

/\" for shippIng. handlIng and In<;uranc('

"'For cash prC'payment of orders 5200 or more, add ONLY 2(\) for shipping,
handling and Insuranu".

.. PrI(.es are subwet to lhange without notllf'.

.. All ll€'ms subject 10 availabIlity,

f\10nday-Fnday 8lD-ll:OO ~aturda~ 10:00·2:00: Central Time

\Ve \\e!com£> foreIgn ordC'rs ~hlPPlng .md handling lharges per ordpr are
actual shlppln~ lostS plus 51)0. International handling fee. CanadIan ordf'rs
please call Tel(')" 2601R 1 Ory"- ~ys Wau

"Visa. MaslPrCharge and Amencan Express (No char).:£> for nedlt cards.)
"Corporate, government. educational or volume purchasers. pleasC' ask for

spC'(lal accounts dC'sk for additional discount
.. can (Add 5200 pE>r boll. parcel Cash or (ertlfled check lC'qulrf'd)
.. Chelks (Allo\\ '1-2 wC'eks for deMing.)

.$226
... Call
... Call

.... $269
...... 119

. .139

AST Research
Six Pak + ..... $265
Orchid Technology . Call
Quadram
Quadboard 384K

w/64K
Other Products.
Tecmar

IBM/PC
BOARDS

Amdek
300A Amber. . .$149
310A Call
PGS
HX12 RGB Clr $479
MAX 12 179
SR12 (690 x 480 Res) .. 639
Doubler Card 175
Quadram . . . . Call
Zenith . Call

MONITORS

PRINTERS

APPLE
BOARDS

Memory Chips .... Call

MODEMS

C. Itoh Electronics, Inc.,
Diablo, Epson, NEC,
Okidata, Quadram,
Star Micronics ..... Call

ALS
CPIM Card
Smarterm II
Z·Engine ...
CCS
7711 Asynch Serial. $119
Microtek . . .. . .... Call
Orange Micro
Grappler+ $119
Prometheus
Versacard

Hayes
Smartmodem 300 .. $159
Smartmodem 1200 .. 399
Smartmodem 1200B .369
Smartmodem 2400 .. Call
US Robotics
S-100 Modem. .$349
Password M or F .... 325

All prices below are for
8" standard.
Ashton·Tate
dBase II Call
Digilal Research
Please call for prices
and available products.
Infocom
All Games. . .Call
Micro Pro
Pro-Pak .... $359
Microstuf
Crosstalk. .$ 99
Northwest Analytical
Statpak $365
Supersoft
Disk Doctor $ 74

CP/M
SOFTWARE

APPLE
SOFTWARE

MOBS
Knowledge Man ... $275
Micropro
Words tar ProPak ... $255
Words tar 2000 . .255
Wordstar 2000 + .... 295
Microrim
R-base 4000 $265
R·base Clout (V 2.0) .. 159
R·Writer 95
Prog Interface. . 259
R-base 5000 429
Microsoft
Flight Simulator $ 39
Word 1.15 229
MuMath/MuSimp 179
Microstuf
Crosstalk.
Open Systems
Acct'g Programs ea. $379
Rosesoft
ProKey V 4.0 $ 89
Samma Corp.
Samma Word III.. 1.,29
Samma + 449
Sensible Designs
d Programmer ..... $199

Alpha Software
Apple-IBM
Connection $169

Dow Jones
Market Analyzer '" $229
Market Manager .189
Spreadsheet Link ... 179

Plus many more
PLEASE CALL'

IBM/PC
SOFTWARE

PC
PROGRAMMERS

CORNER
Borland
Turbo Pascal .... $ 37
CompuVlew
Vedit $130
Vedit+ 179
Digital Research
Please call for prices
and available products.
Emerging Technology
Edix (editor) ..... $139
Heritage
Smartkey II + .... $ 75
Morgan Computing
Prof Basic $ 79
Trace 86 99
Peler Norlon
Norton Uti13.0 ... $ 59
Supersoft
Fortran .... $209

Anderson Bell
Abstat .. . .. $289
Ashton·Tate
dBase II Call
dBase III (v. 1.1).. .Call
Framework (v. 1.1) .Call
Friday Call
Borland
Sidekick $ 37
Turbo Pascal V 3 . .45

w/8087 . . . .75
Super Key .55
Central Point
Copy II PC .$ 34
Connecticut Software
Printer Boss v. 5 ... $ 99
Consumer Software, Inc.
Spread Sheet Audit. $109
Dow Jones
Market Manager + .$169
Enertronics
Energraphics $219
w/Plotter Option 279
Fox & Geller
Quickcode(lIlorll) .. 159
Quick Report 159
dUtil (III or II) 58
Quickcode. .159
Quickreport 159
Harvard Software
Total Project Mgr... $279
Lifetree
Volkswriter Deluxe. $155
Volkswriter Scientific .299

~'"OryxMicro Supply\VII CRAFTSMEN OFTHE NEW TECHNOLOGY'""....."'o".'""m~.' 425 First Street • P.O. Box 1961 • Wausau, Wisconsin 54401
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H·O·M·E·B·R·E·W·I·N·G

ADD FUNCTION
KEYS TO YOUR

MICROCOMPUTER
BY MARK HANSLIP

Expand your parallel keyhoard
MOST MICROCOMPUTERS now com
ing into the market have built-in soft
ware-programmable function keys.
Many applications require the use of
function keys. partly because they
provide a consistent and quickly
mastered user interface. Undoubtedly.
many owners of older machines
would also like some of that simplicity
For those whose machines did not
come so equipped. the answer is a
function-key generator.

I have designed a function-key-gen
erator circuit that will produce up to
15 keystrokes with the push of one
button. You can attach the circuit to
the parallel-encoded keyboard of any
microcomputer or word processor
and use it with any operating system.
The design allows 40 function keys
and can be ex~anded to 60. You can
also expand the 15-keystroke limit.
The entire project involves two sepa
rate devices-a keyboard splitter and
a function generator-and costs ap
proximately 520 to assemble.

KEYBOARD SPLITTER
The keyboard splitter is a very simple
device (see figure I). Its function is

analogous to a coaxial antenna split
ter; it combines two signals in one.
When the keyboard spiitter is con
nected. it allows the keyboard and the
function-key generator to work with
out interfering with each other.

When both strobes are high. both
74LS244 buffers go into a high Z state.
When either strobe is low. the data is
passed through that specific buffer.
The other buffer will still be in a high
Z state and will not impair valid data.
The pull-up resistor on the FKSTB
(function-key strobe) line allows you to
disconnect the function generator. so
it will not trigger falsely In an idle
state. the strobes from your keyboard
(STB) and FKSTB are both high. gen
erating a low output at pin 6 of the
7400 NAND gate. When either strobe
goes low. the output at pin 6 will go
high until both strobes go high again.
I have included another 7400 gate to
provide an inverted strobe output (at
CSTB) for those computers that re
quire it. The function-key generator
produces a high-going-Iow strobe.
Some keyboards are low-going-high
and some are the opposite. Deter
mine which type you have before you

start. Check your computer's sche
matic or use a logic probe. For a high
going-low strobe from your keyboard.
connect B to C and use output E to
connect to your computer. For a low
going-high strobe. connect A to C and
use output D.

The easiest method of construction
is to use a small perf board. It should
be large enough to hold all the
sockets and the connector for the key
board and the function generator. If
your microcomputer has a keyboard
connector (as the Apple does). it is
best to use this connector so that the
keyboard splitter can be removed
later. Wire lengths are not critical. but
it is best to keep them as short as
possible.

FUNCTION-KEY GENERATOR
The function-key generator's circuitry
requires a minimum of discrete com-

(continued)

Mark Hanslip is a systems analyst witn NCR
in Dayton. Onio. He is a graduate of tne
University of Cincinnati and a past president
of tne Dayton Microcomputer Association. He
can be contacted at 143 Sen loss lime.
Dayton. OH 45418-2931.
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ADDING FUNCTION KEYS

ponents and is easy to assemble. At
its heart is the 74C92 3 20-key en
coder chip When you connect this
chip to a 4- by 5-key matrix. it pro
vides switch debouncing. a latched
output. and a OAV (data availablel
signal-all on a 20-pin dual in-line
package

In figure 2. the data lines of the
74C92 3 and S1connect to the upper
ddress lines of the 2716. When a k y

is pressed. the output of the 74C92 3
selects a 16-byte block in the 2716
that holds the ASCII (American Stan
dard Code for Information Inter
change) codes corresponding to one
function key The OAV line from the
74C92 3 goes high as long as a key is
held down. resetting the outputs of
the 74193 counter to zeros and
holding A I0 of the 2716 high When
the key is released. AI 0 goes low and
the 0 byte of the group appears on

Table I: Connections for the keyboard
to tlie 74C923.

CODE ROW COLUMN
(HEX) PIN PIN

0 1 12
1 11

2 1 9
3 1 8
4 2 12
5 2 11
6 2 9
7 2 8
8 3 12
9 3 11
A 3 9
B 3 8
C 4 12
0 4 11
E 4 9
F 4 8

10 5 12
1 5 11

12 5 9
13 5 8

the 00-07 data lines. 07 is low on all
valid data. therefore. enabling the
clock output from the 74121 to go to
the 74193. As the counter advances.
each byte of the sequence is pre
sented on the data lines until a byte
with its high bit set to I is output. The
high on the 07 will turn off the flow
of the pulses to the 74193 and ter
minate the current function key's se
quence. This condition lasts until a
new key is pressed.

Construction of the function-key
generator is easy. Most of the connec
tions are point to point. I found it best
to use project boards that have power
buses running through the board
(Radio Shack Part No. 276-154). This
makes all the power connections
much easier. A good source for key
boards is jameco Electronics. The
keyboard can be any type. The best
ones are low-profile calculator
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Figure I: A schematic for the keyboard-splitter circuit.
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II

~ +5V
\ S1

+5V

i 20

10K r;-
22 24 21

1 Y1
VCC A9 VCC Vpp

9 DO ,
2 Y2 00

3 Y3 OE 15 23 A8 01
10 01

)74C923 2716
4 A8

,...------2
Y4 16 I 11 02
Y5 00 A7 02 -,

A7
r-- - - -I 12

17 2
A6 03

13 03 TO
OC

A6 KEYBOARD

I 11
Xl 18 3 14 04 SPLITTER
X2 OB A5

A5 04 CIRCUIT
I 9

X3 19 4 15 05 ,
OA A4 05I 8

X4 A4

I
16 06

06 -,

~
17 07 S 07

~ OE
GND 07

th )
KEYBOARD

Y5 OSC DA IT~

fO] -tl!'F

13 (]OE 20

!,F 19 12
' a 7400

AIO GND

~ A3 A2 A1 AO r, 3 +5v +5V

5 6 7 8

DAV +5v

a~llL
A3 A2 A1 AO l.-

7 6 2 3 9 14

- VCC 00 OC OB OA R1NT CEXT RI/CE Vee7400

4 Al ..L-
14 5 u 6

CLR 74193 UP b 5 6 74121 A2 ~SL 0 2......,n. GND

LOAD. DOWN GND B

+5V r1.4 ),8
FKSTB T:

Ii

t
+L-

+5V
t" OUTPUT

TO KEYBOARD
~SPLI TTER CIRCUIT RESET V+

4.7K
555
TIMER DISCHARGE~

rCONTROL
THRESHOLD~

JOK

VOLTAGE
TRIGGER ¢.-

GND

O.l!,F Jl
+
-'-lO!'F

Figure 2: A schematic of the function-key-generator circuit.

keyboards The keyboard should be
wired in a 5-row by 4-column manner.
Connect the keyboard to the 74C92 3
as listed in table 1.

Test the function-key generator very
carefully Thrn the speed of the 555
down to very slow by adjusting the
lOOk-ohm variable resistor. Using a
logic probe. make sure that pin 13 of
the 74C92 3 goes from low to high
when a key is pressed and returns to
low when the key is released. Then
check to see that pin 3 of the 74193

is changing state right after the key is
released but eventually stops. Finally.
verify that pin 17 of the ~ 716 goes
high when the key is pressed and
held. goes low for several counts
when released. and then goes high
and remains high. If your circuit fails
to pass any of these tests. check for
shorts. bad connections. and bad ICs

PROGRAMMING
When you program the codes in the
EPROM. all you must remember are

a few simple guidelines The function
key generator will not generate codes
above decimal 127. This is not a prob
lem for ASCII-encoded keyboards. but
it can be for keyboards with special
encoding. The function-key generator
will produce as many as 15 keystrokes
for any given key press. This includes
spaces. punctuation. control codes.
and carriage returns. Ea~h set of
codes must conclude with a hexadec
imal 80 to shut off the counter.

(continued)
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Inquiry 50 for End-Users.
Inquiry 51 for DEALERS ONLY.

ARC X turbo Board~

40 ero Faster Then XT, 640K On Board

The Ultimate in Add-On's for
your PC, Fully Comptible

CC&C
Had it All II••

ADDING FUNCTION KEYS

(3a)

000: 12 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
010: 03 BO 80 80 80 80 80 80 80 80 80 80 80 80 80 80
020: 11 43 80 80 80 80 80 80 80 80 80 80 80 80 80 80
030: 11 52 80 80 80 80 80 80 80 80 80 80 80 80 80 80
040: OF 53 80 80 80 80 80 80 80 80 80 80 BO 80 80 80

200: 42 41 53 49 43 00 80 80 80 80 BO 80 80 80 80 80
210: 46 49 4C 45 53 00 80 80 80 80 80 80 80 80 80 80
220: 46 49 4C 45 53 20 31 00 80 80 80 80 80 80 80 80
230 4C 49 4E 45 45 44 49 54 00 80 80 80 80 80 80 80
240 40 4F 44 45 40 50 00 80 80 80 80 80 80 80 80 flO

Figure 4: A parts list for the keyboard-splitter and function-key-generator circuits.

Figure 3: (al A dump of a portion of the EPROM the author uses. Notice that each
seq'uence starts on address xxO. continues to xxF. and is terminated by a hexadecimal
80. Although the EPROM actually holds sequences for two sets of function keys-the
first set between 000 and 13 F. the second between 200 and 33 F-only the first five
sequences of each set are shown here (b) These two tables show what is actually stored
in each key sequence_

COMMAND STRING
BASIC
FILES
FILES 1
L1NEEDIT
MOOEMP

PART
74193
74121
74LS244
74C923
2716
555
7400
24-pin IC socket
20-pin IC socket
16-pin IC socket
14-pin IC socket
8-pin IC socket

WORDSTAR COMMAND
SCROLL DOWN
SCROLL UP
BOnOM OF TEXT
TOP OF TEXT
SET LINE SPACING

QUANTITY PART
1 001 !iF
2 01 !iF
1 1 !iF
1 10 !iF 16V
1 4.7k resistor
2 10k resistor
1 lOOk potentiometer
1 SPST toggle switch
1 Project board
1 20-key keyboard
1 Enclosure
Miscellaneous connectors

CODE
CNTRL-R
CNTRL-C
CNTRL-Q C
CNTRL-Q R
CNTRL-O S

KEY
o
1
2
3
4

KEY
o
1
2
3
4

ADDRESS
OOO-OOF
010-01F
020-02F
030-03F
040-04F

ADDRESS
200-20F
210-21 F
220-22F
230-23F
240-24F

(3b)

QUANTITY
1
1
2
1
1
1
2
1
3
1
3
1

Quality Enhancement to Rely On
CALIFORNIA
COMPUTER &
COMPONENT, INC.
2001 W. CHESTNUT STREET
ALHAM BRA, CA 91803

Dealer, OEM Inquires Welcome

Call (818)-576-1621

7 Plus Multifunction Cord. 2
Serial. 1 Parallel Port. 4
Floppy Drives. Clock/
Calendar. Game Port

8 Plus Multifunction Cord.
(OK-384k)

LDA-1440 High Resolution Letter
Quality Monoc rome
Adopter

MGC-720i Monochrome GraphiC
Cord Hercules Type. 1-
2-3 Compatible

CGC-640i Color GraphiC Cord

MSC-I Computer Case
Standard Size Heavy
Duty Steel

MSC-1I1 Computer Case ex-
cellent for ARC X turbo
Boord. 2 L.ED. Indlcotor

IPS-13S 135 Watt SWitching
Power Supply

IPS-200 200 Watt SWitching
Power Supply

PBC-064i Printer Buffer Cord 64K.
No software required

FDC-SOCI Floppy Disk Control
Cord. Up to 4 Drives

Hard Disk 10 MG Byte Micro-
science or 20 MG Byte
MicrosCtence With
Control Cord

KeyBoard 5151 Compatible
5150 Compatible

Panasonic Half Height Floppy Disk
Floppy Drive Drive. $105

X turtx:> Board IS fhe trademark of AI<C
IBM PC/XT ore registered trademarks of 1Btv1 Corp (continued)
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Now there is an even better structured,
compiled programming environment than PROMAL.

Introducing PROMAL 2.0 for the IBM PC,
the Apple II, and the Commodore 64.

o My check is enclosed.
o Please charge to my
_ Visa _ Mastercard

Expiration Date

22 resident system commands.
Unlimited user-defined commands.
Prior command recall/edit.
I/O redirection to disk or printer.
Batch jobs.

Full-screen, cursor driven.
Function key controlled.
Line insert, delete, search.
String search and replace.
Block copy/move/delete/

read/write.
Auto indent, undent support.
Edit after error.

Editor

1-800-762-7874
In NC: 919-878-3600

Systems Management Associates
3325 Executive Drive, Dept. PB-5
Raleigh, North Carolina 27609

WtINJ

Library

50 machine language commands.
Memory resident.
Call by name with arguments.
Formatted real output, string oper-

ations and much more.
•Apple II and Commodore 64 only. Requires
one disk drive and 80-column card for
Apple (I1e, I1c only).

Name

Address

Card Number

Signature

City, State, Zip

NC residents add 4-1/2% sales tax.
Foreign orders add $15.00 additional s/h.

• True machine-to-machine
portability.

• True 808X object code for
the IBM Pc.

Let us prove that PROMAL is
your best next language!

Buy PROMAL 2.0 and
try it for 15 days. If you

don't believe it's your
best next language, just

return it for a full
refund.

Command oriented with line
editing.

Allows multiple user pro
grams in memory at once.

Function key redefinition.
Program abort or pause.

PROMAL Features

• Structured language with
indentation.

• Fast, one-pass compiler.
• Simplified syntax.
• No line numbers.
• Multi-dimensional arrays, strings
and pointers.
• Long variable names.
• Global, Local variables.
• Byte, Word, Integer & Real types.
• Decimal or Hex numbers.
• Functions and procedures with
passed arguments.
• Built-in I/O library.
• Control Statements: IF-ELSE, IF,
WHILE, FOR, CHOOSE, BREAK,
REPEAT, INCLUDE, etc.
• Compiler I/O from/to disk or
memory.

Executive·

o Developer's Version-Compiler, Editor,
Library, Demo disk, 280-Rage manual, (Rlus
Executive for Apple and C-04) and stana
alone program generation.
$99.95 + 5.00 s/h.

o End-User System for Afple II and Commo
dore 64-all features 0 Developer'S version
except stand-alone program generation.
$49.95 + 5.00 s/h.

o Demo System-32-page "Meet PROMAl:'
manual and demonstration disk.
$10.00 + 2.50 s/h.

o Graphics Tool Box for PROMAL-Available
for Apple and C-64 only. $29.95 + 2.50 s/h.

PROMAL2.0-
Even more of a good thing.

In addition to all of the features
that have made PROMAL users
declare it "the best language I've
ever used," PROMAL 2.0 provides:

• Overlays that can be
compiled separately for modular
programming.

• Program size greater
than 64k. (IBM PC only) .

NEW for PROMAL
The Graphics Toolbox·

Not just a language.
A complete

programming environment.

PROMAL-the PROgrammer's
Micro Application Language
provides you with a complete pro
gramming environment, including
a structured, high level language, a
powerful program Editor, and a
compiler that qUickly turns your
source code into compact, rapidly
executing object code. Plus a
library of integrated machine
language subroutines for fre
quently used tasks. And for the
Apple II and the Commodore 64,
PROMAL provides a DOS-like
operating system Executive.

Twenty fast subroutines for creat
ing sophisticated, high-resolution
graphics, including windows, clip
ping, scaling, and text-on graphics
using scaled, rotated, user-defined
fonts. $29.95.

•Available for the Apple II and the
Commodore 64

•••••••••••••••••-cor-d-er-Fo-rm- -- -- -- --
My system is ~check one)
o IBM PC/IOO Vo compatibles 0 Apple I1c/Ile
o Commodore 64/128

Inquiry 359
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Authorized Sperry Dealer

5e habla Espanol Call for programs not listed

Technical & Other Information (602) 246-2222
TOLL FREE ORDER LINE 1-(800)-421-3135

SOFTWARE SPECIALS
Word Perfect $199 Supercalc III Ver. 2 $159 Crosstalk 595
Multimate $210 Nutshell $55 We stock over 300 IBM soft-
Knowledgeman $225 R Base 5000 5339 ware programs - calilorprlcing

ADDING FUNCTION KEYS

The function-key

generator will

produce up to

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on most items
$5.00. AZ orders +6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subject to
change.

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave., Suite 6

Phoenix, AZ 85021

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Citizen, Gemini
or Toshiba printer and receive at no charge a
menu driven program to set print character
istics or to make your computer function as a
correcting typewriter. Retail value $35.
Available for most disk formats.

- - PRINTERS - 
CITIZEN
MSP-10 $279
MSP-15 Call
MSP-20 ......................•.... 425
C-ITOH
F-10-55 1030
8510 Parallel (Pro-writer) ......•.... 295
8510SEP 399
DAISYWRITER 2000 795
EPSON - Calion all models
JUKI
Juki 6100 359
Juki 6300 685
Juki Tractors 129
NEC
3550 1009
8850 1349
P2 Parallel 525
P3 Parallel 725
OKIDATA - Call on all models
PANASONIC
1091 258
1092 Call
1093 515
KXP3151 .....................•.... 455
SILVER REED
EXP 400P 235
EXP 500P .......•................. 289
EXP 550P 399
EXP nop 699
STAR MICRONICS
SG-10 235
SG-15 369
Call for prices on other models
TOSHIBA
1340 540
P351 1065
AB PRINT SWITCH 75

- - COMPUTERS - -
ItlM PC Call
Sperry PC Mono 1650
- - MOUSE SYSTEMS - -
PC Mouse w/Paintbrush 120

- - TERMINALS - -
Qume QVT-102 Green $448
WYSE 50 450

- - MICROSOFT - -
Bus. Mouse 110
Serial Mouse 129

--MODEMS--
Hayes 1200 Call
Hayes 1200B Call
Hayes 2400 595
Anchor Express 1200 Baud 245
Promodem 1200B 265
Promodem 1200 305

--RAM--
64K 150NS Chips (set of 9) 7.50
256K Ram Chips (set of 9) 39.50

- - BOARDS --
AST Six Pack Plus w/384K 285
AST Advantage 395
Hercules Color Card " 149
Hercules Graphics Board 295
Paradise Graphics Board 259
Paradise Five Pak w/64K 175
Quadram Board 199
Quadcolor I 179
Sigma 384K Expansion Board

w/64K and Clock 145
Sigma Maximizer w/64K 169
512K Expansion Board w/128K 145
STB Graphics Chauffeur Board 255
STB Mono Board 155
TEC Mar Graphics Master 465

- - DISK DRIVES - -
Iomega Bernoulli 20 mg 2450
Iomega Bernoulli Plus 20 mg 2625
10 mg External Hard Drive 825
33 mg External Hard Drive 1625
Teac 1/2 Ht. Drives 99
Turbo 10 Internal Drive 625
Turbo 20 Internal Drive 1010

- - MONITORS - -
AMDEK ; Call lor price
Pri nceton HX-12 449
Princeton Max 12E 179
Taxan 425 .................•....... 399
Taxan 121 Green 125
Taxan 122 Amber 134

- -CP/M SOFTWARE --
Call us for pricing on CP/M Software! Multiplan,
Wordstar, Propack, Fortran, Move-It, Crosstalk
and more. Most disk formats available.

•

15 keystrokes for

any given key press.

Figure 3 is a hexadecimal dump of
portions of the EPROM. My design
uses SI to switch between two dif
ferent code sets. The first set of codes
is stored between addresses 000 and
13F and consists of WordStar com
mands. The second set goes from 200
to 33 F and contains CP/M and BASIC
commands. In the lower address sec
tion. we see in line 020 an II 43. This
equates to a "Control-Q C' the Word
Star command to move to the bottom
of the file. In the upper address sec
tion. look at line 220 and you will see
46 49 4C 45 53 20 31 00. which
equates to "FILES 1< CR >". Both se
quences are generated by the same
key. but with switch S1 set to a dif
ferent position. It is a good idea to get
an ASCII chart and make a list of the
codes you want to use.

CONCWSION
You can expand the function-key gen
erator. The design I have presented
here uses 20 keys with two sets of
codes for each. and each key genera
tor provides up to 15 valid keystrokes
(see figure 4 for a list of parts) Byadd
ing a second 74193. you can increase
the number of keystrokes to 32. 64.
or 128 per set. A 64-keystroke set
would require 12 bits of address or a
2764 to hold all the output codes.
Also. by using a three-position switch
at 51. you could expand to three sets
of codes per key. However. this would
require a 2732 EPROM in place of the
2716.

The function-key generator is a very
useful tool for almost any application.
from word processing to general pro
gramming. In fact. I used it to help me
write this article. _
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• Earn free airlare and
lodging faster.

• Preferred room rates.
• Automatic upgrade

when available.
• Bonus Dividend Points for

Fri., Sat. and Sun. stays
through August 25th.

• Spouse and children stay
free in same room.

• 25% Bonus Dividend Points
with Hertz.

• 25% Bonus Dividend Points with
Eastern Airlines.

• Bonus Dividend Point for joining now.
No other preferred business traveler pro
gram gives you more. Membership begins
immediately when you fill out an applica-

tion at any of over 500 Ramada locations.
Or, if you prefer, simply send us your
business card and we'll send you ours.
Just mail to: Ramada Response Center,
P.O. Box 4500, Woburn, MA 01888.
The Ramada Business Card. You'll come
out ahead when you're in the red. Call
1-800-2-RAMADA for reservations.

Inquiry 313

NEXT TIME, RAMADA
Ramada Inns, Hotels and Renaissance Hotels 1-800-2-RAMADA

C> Ramada Inns. Inc" 1985
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Discover the most powerful

The IBM
Personal Computer AT.

Hold on to your hat.
The IBM Personal Computer AT lfor Advanced

1echnologyl is based on the advanced 80286 16-bit
microprocessOl: This remarkable computer will
run many of the programs written for the IBM Pc.
up to three ti mes fastel: You'll be able to recalcu late
large spreadsheets in seconds and retrieve files in a
flash. And irs ideal for IBM TopView, the new kind of
software program that lets you run and "window"
several other programs at once.

The IBM Personal Computer AT has got the
powel' land pricel to surprise you. In many ways.

Compatibility, expandability,
networking too.

With the IBM Disk Operating System, the IBM
Personal Computer AT can use many programs
from the fastest-growing library in the personal
computer software industry.

The IBM Personal Computer AT is also available
with up to.) million bytes of usel' memory to run
multiuser, multitasking operating systems such
as XENIX™. Volume upon volume of infol'mation is
available at your fingertips. You can customize
your system to store up to 20,000 pages of infor
mation at one time. And its keyboard helps you use
all of this computing power more easily.

This member of the IBM PC Family is a powerful
stand-alone computer that can also be both the

270 BY T E • SEPTEMBER 1985

primary file server and a station on your network.
With the IBM PC Network lwhich is so easy to
1-----------------------------,
I IBM Personal Computer AT Specifications I
I User Memory Diagnostics I
I 256KB-3MB' Power-on self-testing' I
I Microprocessor Parity checking' I
I 16/24-bit 80286' CMOS configuration table with I
I Real and protected modes' battery backup' I
I Auxiliary Memory languages I
11.2MB and 360KB diskette BASIC, Pascal, FORTRAN, APl, :
I drives' Macro Assembler, COBOL
1 20M B fixed disk drive" Printers :
: 41.2MB maximum aUXiliary Supports attachment of serial I
I memory' and parallel devices I
I Keyboard Permanent Memory I
I Enlarged enter and shift keys (ROM) 64KB I
I 84 keys Clock/calendar with battery' I
I lO-fool cord' Color/Graphics I
I Caps lock. num lock and scroll Text Mode I
I lock indicators Graphics Mode I
I Display Screen Communications I
I IBM Monochrome and Color RS-232-C inlerface I
I Displays Networking I
I Operating Systems High-performance. high-capacity I
I DOS 3.0, XENIX,' PC/IX 11 station on the IBM PC Network' I

L
1 'Advanced Features for Personal Computers ~
-----------------------------~

connect you can do it yourselfj, the IBM Personal
Computer AT can share information with IBM PCs,
PC/Xl's and IBM Portable PCs.

Get a hands-on, hats-off
demonstration.

The IBM Personal Computer AT has the power,
compatibility and expandability many PC users
need, at a very appealing price.

For more infOl'mation contact yoUJ' authorized
IBM PC dealel~ IBM Product Centel' or IBM
marketing representative. For a store near you
call 1-800-447-4700. In Alaska or Hawaii call
1-800-447-08<)0. :: ®

- - - ----------_.-
Inquiry 405



personal computer IBM has ever made.

Little Tramp character lIcensed by Bubbles Inc., 5.a.
XENIXIN is a registered trademark of Microsoft Corporation.
UNIX is a trademark of AT&T Bell Laboratories. PC/IX is based on UNIX System III, which is
licensed 10 IBM by AT &T Technologies, Inc. Developed for IBM by INTERACTIVE Systems Corp.
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TWO SYSTEM REVIEWS lead off this month's section. The transportable
Kaypro 16 is IBM PC XT-compatible and has many standard features at a
reasonable cost. Author Steve McMahon discusses this machine's strong and
weak points. Associate Editor Donna Osgood reviews the Osborne 3, an IBM
PC-compatible midsize portable system that doesn't include any extras.

WordStar 2000 is an enhanced version of the classic word processor.
Malcolm C. Rubel explores its capabilities and concludes that it is easier to
learn but more difficult to use than the original. Rubin Rabinovitz reviews a
WordStar competitor, XyWrite II Plus. This package has some sophisticated
features, including a redefinable keyboard, macro routines, and programming
capability, but it might be a challenge for the less experienced user.

A pair of database managers for the Macintosh completes September's soft
ware reviews. Both programs take advantage of the Mac's pull-down menus,
icons, fonts, and other novel characteristics. Scott L. Norman describes File
vision's unique emphasis on graphics in data management. Jeffrey M. Jacques's
review of DB Master indicates that it is a straightforward, easy-to-use database
manager; however, it needs several improvements to become excellent Macin
tosh software.

The Paradise Systems Modular Graphics Card gives the IBM PC user both
monochrome and color capability in a single add-in product. It also lets you
plug in several modules to support other functions, such as serial and parallel
ports, a f1oppy-disk-drive controller, and extra RAM. Author Harry Krause has
been using the card for months with very good results.

Commodore 64 user Warren Block reviews RAMDISK-64, an expandable 64K
byte RAM disk with a S149 price tag. This product provides a considerable
increase in speed over Commodore's 1541 disk drive.

In our final hardware review, David L. Salahi reports on the Keyport 717 for
the Apple II family of microcomputers. A programmable keyboard with 717
key locations, the Keyport can greatly improve the Apple's user interface.

.... HI

· ... H5

.......... 291

REVIEWER'S NOTEBOOK

by Glenn Hartwig , , .

THE KAVPRO 16

by Steve McManon .

THE OSBORNE 3
by Donna Osgood 284

WORDSTAR 2000
by Malcolm C. Rubel.

XVWRITE II PWS

by Rubin Rabinovitz . .. , ... , , .. , . , ... 297

FILEVISION

by Scott L. Norman.

DB MASTER FOR THE MACINTOSH

by leffrey M. lacques . . 311

PARADISE MODULAR GRAPHICS CARD

by Harry Krause. . 321

THE RAMDlSK·64

by Warren Block.

KEVPORT 717

by David L. Salani

REVIEW FEEDBACK.
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2400 bps modems:
Do you Really need
another speed?

• Is the shift from 300 to 1200 bps going to repeat itself
at 2400 bps? The answer is both yes and no. There
certainly are applications for 2400 bps asynch dial-up
modems, but we shouldn't expect 1200 bps to die
overnight.
• 2400 bps modems can improve throughput, thereby
getting tasks done quicker and more economically.
However, 1200 bps has become the virtual standard for
professional dial-up communications, and most users
are satisfied with it. So why consider a 2400 bps modem
at all?
• One reason is flexibility. If the modem you select
operates at all three speeds (300, 1200 & 2400) in
accordance with accepted industry standards, it will
serve virtually all dial-up applications now and in the
foreseeable future.
• The modem you select should be the
MultiModem224. It is Bell 212A and 103 compatible at
1200 and 300 bps, and CCITT Y.22bis compatible at
2400. It is also 100% compatible with the Hayes
command set, meaning that it will work with virtually all
communications software packages, at all three speeds.
Other features include both synchronous and
asynchronous operation, full intelligence and a phone
number memory.
• The MuitiModem224 is available in both desktop and
IBM PCTM intemal card versions. (There is also a rack
mounted version for central sites.) And as a bonus, we
provide free offers from ten of the most popular on-line
information services, including CompuServe T~ Dow
Jones ™ and The Source~M

• A 2400/1200/300 bps modem is just a plain good
investment. Why not let the MuitiModem224 provide your
communications for both today and tomorrow?

MultiTech.
Systems

The right answer every time.
82 Second Ave. S E New Brighton MN 55112 (612) 631-3550 TWX 910·563·3610
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-Glenn Hartwig, Technical Editor, Reviews

SIOOO per unit. National Memory
Systems of Livermore, California, was
reported to be the only customer as
of mid-July.

What should be interesting to
observe in the coming months is (I)
whether or not laser discs with hun
dreds of megabytes of storage catch
on with users, and (2) if they do,
whether or not this further drops the
price of magnetic hard disks. We've
already seen and reported on
30-megabyte 5~-inch hard disks that
cost less than SIOOO. If people can
suddenly get 400 megabytes for the
same price, it could increase their
choices. One thing that might come
between many users and the ability
to take advantage of really high
volume mass storage could be the
limitations of their machines.

Priam Corporation of San Jose,
California, was shOWing to OEMs at
NCC a 191-megabyte unformatted
5~-inch hard disk. The company
pointed out that an IBM PC AT could
interface with the hard disk but
couldn't address its entire capacity. If
you happen to have a high-end
CAD/CAM intelligent workstation,
you're home free.

\
--L...L.L. -I.\..L\ --l.....,.lo~ ......._.: -~

the remainder as work space.
Microsoft Word for the Portable Plus
takes up 140K bytes.

One thing that is both welcome and
slightly ironic is the improvement in
the documentation. Everything I have
wanted to do with the portable
machine was clearly and concisely
spelled out. The irony is this: With the
improved software and hardware, I
needed to refer to the documentation
less. All things considered, however.
I'd much rather have good documen
tation that I needed to consult infre
quently than an industry-standard
cryptic manual that I needed to have
grafted onto the side of my arm.

LOW-COSt. high-volume mass
storage is starting to take some

interesting turns now that laser discs
are being seen more often. At the Na
tional Computer Conference in
Chicago, Optotech Inc. of Colorado
Springs, Colorado, was showing to
OEMs a write-once/read-forever
400-megabyte 5~-inch unit integrated
into an IBM Personal Computer.
Dealers could get one for S5000
"almost immediately:' The normal
small-quantity price was S3000. Op
totech said large-volume orders could
bring the price down to less than

H ewlett-Packard has come up
with an interesting implementa

tion of the less-is-more approach to
product development with its Por
table Plus, a new version of the HP
110. HP says it's like buying a stripped
down car and putting on the options
you want instead of settling for the
dealer's collection of prepackaged
goodies.

The whole idea of custom con
figuration is near and dear to the
hearts of most microcomputer users,
and the more freedom the individual
has, the better, but the Portable Plus's
equation is somewhat complex. First
of all, you get a fairly basic system (no
applications software) for about the
same price as the HP 110. All the
features you might want to add will
bring the cost up proportionately. This
is not a way of getting the HP 110 of
your dreams for the same price tag
as on the model-year closeout.

On the other hand, the components
of the basic system, as well as the
available options, all indicate that a
good deal of thought and preparation
went into the design and choices. For
example, you don't get a modem with
the Portable Plus (you do with the HP
110). But if you decide you want this
option, you get a 300/1200-bps
Hayes-compatible modem and func
tional software instead of the 300-bps
modem and cranky software includ
ed as part of the HP 110's standard
equipment. If you want to write, you
get Microsoft Word as an option in
stead of MemoMaker. I use both of
these options, and they both repre
sent a substantial improvement. I
don't use spreadsheets much, so I
don't have an opinion about Lotus
1-2-3 versus Multiplan.

The Portable Plus has 512 K bytes of
main memory. You configure it from
a menu, so your ROM-based software
has enough to run and you're left with
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The Kaypro 16
A low--cost

portable
compatible

with the
IBM PC

BY STEVE McMAHON

Steve McMahon (POB 3262,
Berkeley, CA 94703) is an

independent software developer
specializing in systems for

small newspapers,
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T he Kaypro 16 is an IBM PC-, PC XT
compatible computer packaged in
a transportable box (see photo I),

The 16 comes complete with nearly all the
components most computer users will
need-two floppy-disk drives or one hard
disk and one floppy-disk drive. extensive
software, communications and printer
adapters, a video monitor, and 256K bytes
of RAM (random-access read/write mem
orYl-at a highly competitive price of 52295
(53295 for a hard-disk system),

While comparing retail prices, you might
discover that you can buy a hard-disk PC
XT without software or a floppy-disk IBM
PC with software for the price at which
Kaypro provides both hard disk and soft
ware, Many users will appreciate the Kaypro
16's limited portability as a side benefit.

The Kaypro 16 (I reviewed the hard-disk
model) comes in one package and is quite
easy to set up. Its keyboard unlocks to
reveal the built-in monitor and floppy-disk
drive. Connect the keyboard to the back of
the computer, prop the main unit up on its
attached stand, plug it in, and it's ready
to go.

Now the real fun begins: The 16 comes
with a lifetime supply of gray paperback
manuals (I counted 13). Fortunately, on its
cover one of them bears the words "Read
me first"; it contains setup information. Un
fortunately. it's the worst manual of the lot.
Some of the setup information was obvious
ly written with a Kaypro computer other
than the 16 in mind.

The 16 also comes with nine disks con
taining MS-DOS and the computer's exten
sive bundled software. When you place the
first of these disks in the floppy-disk drive
and turn the computer on, the Kaypro 16
formats the hard-disk drive and auto-loads
the software bundle onto the hard disk, ef
ficiently organizing the programs into
several functionally defined subdirectories.
This auto-load process prompts you to sup
ply the appropriate disks and finishes by
setting up the elaborate menu system to

automatically execute whenever you turn
on the 16.

MENUS
The hard-disk Kaypro 16 features a menu
system that lets you use the machine's re
sources without immediately learning the
complexities of the MS-DOS subdirectory
system. The master menu, which appears
when you first turn on the machine or re
start it. presents you with a list of functional
ly organized submenus. When you select a
submenu by positioning a reverse-video bar
over it and hitting the return or right-arrow
key. the computer displays the submenu's
options beside the main menu, which is
dimmed. On the right side of the screen,
the system also presents helpful explana
tions of what each menu selection will do.

The hard-disk menu system allows access
to word-processing and other applications,
DOS utility programs, and a large collection
of interactive tutorial programs from Micro
Pro. These tutorials cover everything from
using the word processor and database pro
grams included with the 16 to getting used
to the computer and keyboard

COMPATIBILITY
I'm convinced that the Kaypro 16 is substan
tially compatible with the IBM Pc. I had no
problem running popular programs like
Microsoft's Flight Simulator and Lotus 1-2-3,
and such intimate DOS utilities as Borland
International's SideKick, keyboard-redefini
tion programs, and RAM-disk software. The
16's BIOS (basic input/output system), de
signed by Phoenix and also used in IBM
clones from Thndy and AT&T. appears to
mimic the IBM PC's BIOS service for service

As with any PC imitation, it is wise to
check before you buy and make sure that
any vital program you need to run will
operate properly on the 16. Programs
where problems are possible include those
that are subtly copy-protected, that make
direct use of the IBM BASIC read-only
memory chip (usually graphics games). or



that might depend on unique hardware
characteristics of the IBM PC (such as a pro
gram that requires hardware or firmware
modifications). The only program I couldn't
run on the 16 was a copy-protected game
that also does not run on several other
compatibles.

KEYBOARD
The Kaypro 16 has the IBM PC's unpopular
keyboard layout (see photo 2) The return
and left shift keys are small and placed dif
ferently than many touch-typists would ex
pect. 'TYpists with smaller hands might have
to move their fingers away from the home
keys to strike the return key.

The 16's keyboard offers an improvement
over the PC and PC XT keyboards in an
other respect: Kaypro provides indicator
lights for the Caps Lock and Num Lock keys.
However, each light's status is apparently
determined by the keyboard, rather than
through software control by the BIOS. This
means that it's possible to get the keyboard
lights out of sync with the rest of the com
puter. Nonetheless, the indicator lights
should prove convenient for most users.

The keys themselves have a very short
throw and provide distinct tactile feedback.
The noise they make is generally soft. with
the exception of the space bar.

VIDEO DISPLAY
The Kaypro 16's built-in green-phosphor dis
play incorporates the strong and weak
points of the IBM PC graphics standard. You
can get medium-resolution (320 by 200
pixels) and high-resolution (640 by 200)
graphics modes, and a tremendous collec
tion of software is available for them.

However. as with the IBM PC graphics
standard, the text this graphics monitor
displays is comparatively poor (see photo
3) And when poorly defined characters are
squeezed into a 9-inch display, as they are
in the 16, the result is a screen that is close
to unacceptable for long periods of text
work. The 16's low-quality text display is

• • .1

ironic: All Kaypro's other computers that are
not IBM PC-compatible currently feature
text displays that would be better for ex
tended writing or editing sessions.

The 16's monitor shares another common
deficiency of IBM PC-type graphics displays:
It flickers when rapidly updated by software
that directly manipulates the memory
mapped video. To avoid this problem, many
programs slow down their video updating
when they detect that an unimproved
graphics monitor (as opposed to improved
graphics monitors, such as Compaq's) is in
use. The result of this slowdown is notice
able and can be annoying if you are ac
customed to the high-performance scroll
ing and paging available on high-resolution
monochrome monitors or improved graph
ics monitors.

Another drawback is the placement of the
monitor's intensity control. Kaypro put this
important control on the 16's back panel

(continued)

Photo I: The Kaypro 16, an IBM PC- and XT-compatible featuring two
floppy-disk drives or one floppy-disk and a 10-megabyte hard-disk drive (the
latter combination is shown).
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REVIEW: KAYPRO 16

Photo 3: Text display on the Kaypro 16.

Photo 2: The Kaypro 16 keyboard with 83 keys, 10 IBM PC-compatible function
keys, calculator keys, and Caps Lock and Num Lock indicator lights.

PORTABILITY
You can prepare the Kaypro 16 for
transport fairly easily. You put a trans
port card in the floppy-drive opening,
lock the keyboard over the monitor
and floppy drive, fold up the attached
stand, and wrap the keyboard and
power cables around posts at the rear
of the computer. Plastic caps are in
cluded to cover the ends of the key
board cable. You can carry the com
puter by the handle at its rear, and it
will fit under many airline seats.

The problem is that the 16 is no
lightweight. At 33 pounds, it's hard
work to carry it anywhere. Also, the
handle is nothing more than a flat
metal strip with plastic around it. This
type of handle wasn't much of a prob
lem with the Kaypro 2, which weighed
in at 26 pounds, but it is unsatisfac
tory on the heavier Kaypro 16.

Another transport problem arises
from the fact that the 16 has two sets
of vents that leave its interior vulner
able to moisture and dust. Also, the
I/O (input/output) ports and reset
switch on its side are completely un
protected. I suggest you budget in the
cost of a good case if you intend to
use the 16 as a portable.

The 16's optional. built-in, half
height. 5Y<l-inch Winchester hard-disk
drive is double shock-mounted to
withstand the bumps that inevitably
come with transport. According to
Kaypro, the 16 parks the read/write
heads of the hard disk in a data-free
landing zone whenever they're not in

lcontinued)

through the built-in RGB (red-green
blue) or composite-type video ports.
On a larger monitor, the text resolu
tion would not cause an eyestrain
problem and, if you use an RGB color
monitor, many more video attributes
should be distinguishable. Presum
ably you could use the 16 with a
larger, high-quality monitor at a home
base, so you would have to use the
built-in monitor only in the field.
(Problems with flickering or slow
video update do not go away with an
external monitor; that's a fault of the
video-board design, not the built-in
monitor.)

I could distinguish only about four dif
ferent shades of video attributes on
the green-phosphor screen. This
meant that a couple of programs
didn't look as good as usual. If you
have an application requiring that
more than a few video attributes be
distinguishable, the 16's built-in moni
tor might not be satisfactory.

You can solve the problems with the
Kaypro 16's small screen in a simple
though expensive way. You can hook
the unit to an external monitor

and then made matters worse by
blocking it off with a plastic post (one
of two meant to hold a cable when
you transport the computer). In my
experience, video intensity is not a
control that you set once then forget
about. I adjust it to different levels in
the morning, afternoon, and night and
nearly always prefer different bright
ness levels from others who work on
the same machine. The Kaypro 16
makes such adjustments difficult.

A relatively minor problem is that
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AT A GLANCE

Name
Kaypro 16

Manufacturer
Kaypro Corp.
533 Stevens Ave.
Solano Beach, CA 92075
(619) 481-4300

Size
18 by 8 by 15 inches, 33V2
pounds

Components
Processor: Intel 8088
Memory: 256K bytes
standard, expandable to 640K
bytes
Mass storage: Two 360K-byte
double-sided double-density
5'!4-inch floppy-disk drives or
one floppy drive and a built-in
10-megabyte hard-disk drive
Display: 9-inch green
phosphor, 80 characters by
25 lines, composite and RGB
video output connectors
Keyboard: Detached, 83 keys,
10 function keys, separate
calculator keys, Caps Lock
and Num Lock indicator lights
Expansion: One available
IBM PC-compatible slot
1/0 interfaces: Asynchronous
serial and parallel printer ports

800 1000
(K BYTES)
800 1200 1600 2000

HO:'d IBM PC

10

~ APPLE IIE

PRICE ($1000)
o 210

o KAYPRO 16

BUNDLED SOFTWARE PACKAGES
o 2 4 6 8

Software
MS-DOS, WordStar,
MailMerge, CalcStar, Info-
Star +, MITE, GW-BASIC, and
tutorials

Price
Dual-floppy system $2295
10-megabyte hard-disk
system $3295

Documentation
69-page Kaypro 16 User's
Guide, separate manua:s for
MS-DOS and each of the
bundled software packages

The Memory Size graph shows the standard
and optional memory available for the com
puters under comparison. The Disk Storage
graph shows the highest capacity for a single
floppy-disk drive and the maximum capacity
for each system. The Bundled Software Pack
ages graph shows the number of software
packages included with each system. The Price

graph shows the list price of a system with two
floppy-disk drives, a monochrome monitor,
graphics and color display capability, a printer
port and a serial port, 256K bytes of memory
(64K bytes for the Apple lie), the standard oper
ating systems for the computers under com
parison, and the standard BASIC interpreter for
each system.
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On the back of the Kaypro 16 are the on/off switch, power supply,
keyboard interface, and display brightness control. On the left
side are the parallel, serial, RGB, and composite video outputs.

DISK ACCESS IN BASIC (SEC)

250 ,----------------------.,

200 1------------------------1

150 1-----------------------1

100 f----------------------I

50 f---

0'----

Removing the Kaypro 16 from its case reveals the expansion
slot cage (bottom), the main memory board, and the hard-disk
controller (left front).

BASIC PERFORMANC E (SEC)
250 ,-------=__---------------,

200 t-----

150 t----

100 t-----i.

50 t-----r

0'-----'-"'''"-'''
WRITE READ SIEVE CALCULATIONS

SYSTEM UTI L1TI E S (SEC)
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40

30

20
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o

SPREADSHEET (SEC)

25 ,------------------------,

201-----

15 1----------+

101----

o L-__'-'"""''-''

40K FORMAT I DISK COpy 40K FILE COPY

KAYPRO 16 I <:::1 IBM PC

LOAD

~ APPLE II E

RECALCULATE

The graphs for Disk Access in BASIC show how long it takes to write
and to read a 64K-byte sequential text file to a blank formatted floppy
disk. (For the program listings, see June 1984 BYTE, page 327, and
October 1984, page 33.) The Sieve columns in the BASIC Perfor
mance graph show how long it takes to run one iteration of the Sieve
of Eratosthenes prime-number benchmark. The Calculations col
umns show how long it takes to do 10,000 multiplication and 10,000
division operations using single-precision numbers. The System Util·
ities graph shows how long it takes to format and to copy a disk
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(adjusted time for 40K bytes of disk data) and to copy a 40K-byte
file using the system utility programs. The Spreadsheet graph shows
how long it takes to load and recalculate a 25- by 25-cell spread
sheet where each cell equals 1.001 times the cell to its left. Microsoft
Multiplan was used on the IBM PC and Apple lie; CalcStar was used
on the Kaypro Tests for the Apple lie were done with the ProDOS
operating system, except for the spreadsheet test, which was done
with DOS 3.3. The IBM PC was tested running under PC-DOS 20,
and the Kaypro 16 was tested running under MS-DOS 2.11.



use. If that's true, minor jiggles won't
endanger data on the disk,

I'm still nervous about transporting
a hard disk-the potential for expen
sive damage is great if anything goes
wrong. The Kaypro 16 User's Guide of
fers no reassurance: It contains no in
formation about preparing the 16 for
transport. nor does it suggest what
the machine should or should not be
able to withstand.

EXPANSION
The 16's internal design is different
from any other PC-compatible I've dis
mantled. The main board is upside
down (chips down) at the top of the
machine, with the expansion cage
below it and toward the back of the
computer (see photo on opposite
page). The expansion cage and main
board are held in place by four screws
in the computer's back panel.

Another surprise is that the main
board does not actually contain the
heart of the computer. The 8088
microprocessor and nearly all of its
support chips are on the board filling
the first (rearmost) of the IBM PC
compatible expansion slots on the
main board. It turns out that the
motherboard contains very little but
memory chips and slots, some hard
disk adapter circuitry, and the bus and
expansion slots. Unfortunately, the
most inaccessible of the 16's com
ponents are the ones you need to get
at to expand its capacities.

The Kaypro 16 has one free expan
sion slot. (Three of four slots are oc
cupied by the logic board, floppy-disk
controller and serial/parallel I/O
board, and video board) Also, it has
sockets for an additional 256K bytes
of RAM on the main board and an
8087 numeric coprocessor chip on
the logic board. To add either of these
you must remove the entire main
board and expansion-cage assembly
and unplug seven cables.

This process is not documented in
the Kaypro 16 User's Guide, nor does the
guide contain instructions for setting
the DIP (dual in-line package) switches
on the logic board to let the computer
know about the changes. Most users
should not try expansion of the 16 on

REVIEW: KAYPRO 16

their own but should reconcile
themselves to paying a dealer to do it.

SOFTWARE
The 16's software bundle is extensive,
including GW-BASIC and word-pro
cessing, spreadsheet. database, com
munications, and menu-construction
packages, Unfortunately, the pro
grams are of very uneven quality and
might provide some unpleasant sur
prises. I liked only one program
(MITE. the communications package)
enough to consider using it regularly.

MicroPro's WordStar. the word pro
cessor, is a serviceable program that
suffers only in comparison to the
many editors available for PC-com
patibles that are both more versatile
and easier to use, Not so with Calc
Star, the spreadsheet program It is
the slowest. clumsiest program of its
type I've ever tried to use on an IBM
PC-type computer. The principal defi
ciency of the bundled database pro
gram, InfoStar+, is its formidable
and, in my opinion, unwarranted
complexity. Its training and reference
manuals run to hundreds of pages.

MITE's strong point is that it lets the
user set up parameter files, each of
which can contain information such as
data-transmission characteristics,
phone number to dial. log-on proce
dure, and number of times to retry if
busy for each bulletin board or ser
vice you call regularly. The communi
cations program's weak point is that
Mycroft Labs has not yet adapted
either the user interface or the manual
sufficiently in transferring the program
from CP/M to MS-DOS.

USER'S GUIDE
Most of the massive quantity of docu
mentation provided with the Kaypro
16 is reprinted from the original
MicroPro and Microsoft manuals for
the bundled software. The only docu
mentation items provided specifical
ly for the 16 are the 69-page Kaypro
16 User's Guide and a stapled leaflet
containing installation instructions for
the MicroPro software.

I found the User's Guide grossly in
adequate: It was poorly organized,
omitted important subjects, and was

occasionally incorrect about what it
did discuss A section labeled "Main
tenance" contained little more than
instructions on how to clean the fan
filter. Explanations of MS-DOS com
mands were brief. sometimes mis
leading, and in at least one case
would result in a syntax error if fol
lowed precisely. Kaypro has received
lots of criticism in the past concern
ing documentation; it's disappointing
to see so little improvement.

SOME KINKS
One difficulty I had with the Kaypro
16 resulted from the fact that the 16's
serial communications port was a
9-pin female connector rather than
the conventional 25-pin. This meant
that not one cable out of my collec
tion would connect my modem with
the 16. Any modem with a built-in
serial cable will need modification or
an extra cable to work with the 16
The reason for this nonstandard con
nector is that the port shares exter
nal space with a 25-pin parallel con
nector, which leaves no room for the
standard serial connector.

Perhaps a more serious complaint
about the serial port is that it is posi
tioned immediately next to the 16's
RGB port. which is also a female 9-pin
Neither is labeled. Fortunately, Kaypro
has stated that it is changing the con
nector to a 9-pin male, making it com
patible with the 9-pin serial connec
tor on the PC AT

Another mild source of annoyance
is the combination of a relatively loud
fan and a quiet speaker, which makes
it hard to hear the sounds that some
programs generate.

CONCLUSION
The Kaypro is a serviceable and
economical alternative to the IBM PC
or PC Xl particularly if you can use
the bundled software and you need
limited portability. But the computer
does have a variety of rough spots
that should be weighed against its
comparatively low price. Low text
display quality, limited expansion
possibilities, uneven software quality,
and poor documentation all deserve
scrutiny from potential users. _
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Tired of the perplexing decision
about which desk-top computer
to buy?

We don't blame you. Many people
are familiar with the sophistication,
power and advanced technology of
the Macintosh. Others admire the
IBM PC and its library of almost
10,000 software programs.

So which computer should you
buy?

Well, now MacCharlie from Dayna
Communi~ations gives you an easy
answer. Because with MacCharlie,
your Macintosh becomes compatible
with IBM PC software-and you
benefit from the best of both worlds.

MacCharlie actually enhances
IBM PC software. Your Macintosh

menu bar and window sizing are
still active with the mouse. So now
you have use of options like the
clipboard, calculator and notepad
with IBM PC software.

And through MacCharlie, you 'can
link Macintosh to IBM serial net
works and mainframes. Data files
are also transferable from Macintosh
to IBM and vice versa. Even if you
have already taken the plunge into
the IBM PC world, you now have
the means to advance to Macintosh
and still keep your software library
intact.

So have your Macintosh and IBM
PC software too, with MacCharlie,
and enjoy the best of both worlds.

Inquiry 110

MacCharlie,"
by Dayna Communications

For more information, call Operator 14 toll-free, 1-800-531-0600.
(In Utah, call 801-531-0600.)

MacCharlie is a product of Dayna Communications, 50 S. Main, Salt Lake City, Utah 84144
Apple is a trademark of Apple Computer, Inc. Macintosh is a trademark licensed to Apple Computer, Inc. IBM is a registered trademark of International Business Machines Corporation.
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The Osborne 3
A midsize,

no-frills
portable

BY DONNA OSGOOD

1)01111<1 05900£1 15 (/II associate edilor
for BYTE 142'5 Battery St. Sail

FrallCISco. CA 941111
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T he Osborne 3 is an IBM PC
compatible midsize portable com
puter based on the 80C86-a

CMOS (complementary metal-oxide
semiconductor) version of the 8086-run
ning at 3.5 MHz. 0 applications software
is bundled with the computer. nor is a bat
tery included. Osborne ships the basic
machine and expects value-added dealers
to provide the battery. RAM upgrade to
5] 2K bytes. modem. video cable. external
monitor. applications software. and other
things that make up a workable system.

The 03 has two 5V.-inch floppy-disk
drives. 256K bytes of RAM (random-access
read/write memory). and a liquid-crystal
display (LCD) in a package that weighs less
than ]2 pounds (see photo I).

HARDWARE
At its weight and with the dimensions of 9V2
by ] 3 by 5V2 inches (closed). the 03 is in
a class between transportables and brief
case computers. A removable shoulder
strap fits into slots in the machine's sides.
With the shoulder strap adjusted so that the
slanted front panel fits over your hip, the
03 is very easy to carry. without the uncom
fortable corners a square-profile machine
has

The front panel folds down to become the
keyboard, revealing the screen embedded
in the body of the computer. 'TWo disk
drives occupy the right side of the machine,
and the battery slot. power jack, switch, and
screen-contrast control are on the left. The
rear panel contains the serial and parallel
connectors.

The built-in screen is an 80-character by
16-line LCD with 480 by 128 addressable
pixels (see photo 2) The character font is
simple and readable, 5 by 7 pixels in a 6
by 8-pixel matrix, with true descenders.
Under ordinary office lighting conditions
(fluorescent light source from above), the
screen is just readable. Sunlight coming
from any direction washes it out complete
ly, however. The screen is fixed; you can't

tilt it to suit your viewing angle. The con
trast control provides some flexibility, but
even at best the screen is a poor substitute
for a CRT (cathode-ray tube) screen.

Osborne offers a partial solution: an ex
ternal video adapter. The I V2- by 9V2- by
6V2-inch box includes a parallel port to
replace the one it uses, so both a printer
and an external monitor can be connected
at the same time. On both monitors I tried,
a Zenith monochrome and a USI Pi3, the
picture was slightly larger than the screen,
and a character or so was lost on each cor
ner, even at optimum vertical and horizon
tal adjustment. This is not a problem on all
monitors, but it is something to watch for.

The 03's keyboard (see photo 3) is a com
pressed and slightly rearranged version of
the IBM PC's. Shift and Return keys, though
small, are in the Selectric typewriter posi
tions (with no annoying intervening keys)
Scroll!Num Lock, Caps Lock, and Alt keys
occupy the left side of the bottom row, with
four cursor keys to the right of the space
bar. The cursor keys serve as Home, End,
Pg Up, and Pg On keys when used in com
bination with the Alt key. A calculator
keypad is an overlay to alphanumeric keys
on the right side of the keyboard, activated
by the Num key All alphanumeric keys
repeat when held down.

Some of the IBM PC's keyboard problems
are corrected in the Osborne. For example,
the Prt Sc key, which causes a particularly
frustrating delay when hit accidentally, is
moved away from the home keys and works
in combination with Alt.

A row of membrane keys above the key
pad holds 10 function keys and 4 icon keys
for the 03's built-in operations. Labels for
the function keys appear on the screen
when an application that supports them is
running. This works well with the built-in ap
plications, but function-key identifiers will
not be visible when using a program such
as WordStar. which puts them at the bot
tom of a 25-line screen. Shifting the screen
back and forth from the top to the bottom



of the page is enough trouble to outweigh
the convenience of the function-key
identifiers.

The keyboard panel needs to be sup
ported on a solid surface-it jiggles unac
ceptably if it extends beyond the edge of
a table or desk. Even with the keyboard well
supported. letters occasionally skipped on
both machines I used while writing this
review. The R key was a problem on both
machines.

Sources at Osborne assured me that the
03'5 keyboard buffer is as large as the IBM
PC's. However. when I use multiple-key
stroke commands, such as < Orl > JJ 1.
which is NewWord's command to change
the help level. the last letter is often not ac
cepted. Occasionally. the lag between strik
ing a key and seeing a letter on the screen
is noticeable,

The 03 is shipped with 256K bytes of
RAM, expandable to 512 K bytes, The built
in calculator. scheduler. terminal emulator,
and map-display programs use 16K bytes
of ROM (read-only memory). To hold ap
pointment notes, 4K bytes of nonvolatile
RAM is assigned to the scheduler.

A 100/220-volt AC-to-DC adapter supplies
15 volts DC. A standard nicad video-camera
battery fits the 03, but it is not included.
A full charge on the nicad battery should
run the machine for about five hours, A
recharge takes about eight hours. though
the battery will trickle-charge while in use
with the AC-to-DC adapter.

The 03 uses two double-sided one-third
height 5Y4-inch floppy-disk drives (see photo
4). The drive doors spring open to partially
eject the disks when pressed and released,
The doors cover the drive openings com
pletely. keeping dust at bay. The openings
are designed to guide disks into place
without a struggle, I had no trouble insert
ing and removing disks from the side of the
machine without peering around to see
what I was doing. A red light glows when
a drive is running.

The 03 has both a parallel and a serial

port, The R5-2 32C serial port uses the 8251.
a CMOS chip manufactured by Oki. rather
than the 8250 that is IBM's standard. A soft
ware front end in ROM makes the 03 com
patible with CrosSTalk, but some programs
that talk directly to the serial port will not
run,

The internal clock is backed by a battery
and should keep time when the machine is
unplugged. In one of the machines I used,
however, the clock lost time when the ma
chine had neither AC nor DC power turned
on.

SOFTWARE
The only software bundled with the
Osborne 3 is MS-DOS 2.11. BASIC is not in
cluded. nor are any applications programs.
Three "executive productivity" programs
are resident in ROM: an appointment book,

(continued)

Photo I: Tfle Osborne 3 witfl an 80-cflaracter by 16-line liquid-crystal display
and two 5Y4 -incfl floppy-disk drives.
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REVIEW: OSBORNE 3

Photo 2: Screen display of the Osborne 3 showing the world map and clock.

Photo 3: Close-up of the Osborne 3 keyboard shows the rows of special function and
icon keys above the alphanumeric keys

COMPATIBILITY
The 03 is an IBM PC emulator. It uses
a software front end to simulate the
operation of an IBM PC This means
that no program that makes calls
directly to hardware will work, which
eliminates many copy-protected pack
ages. The 03 doesn't have graphics
capabilities, even when using an ex-

(continued)

appointment calendar (which can
handle dates as far off as December
3\, 2099) You can set an alarm (a
flashing message and beep) to remind
you of engagements.

To load a program from disk, you
simply push the disk icon key While
you are using an application from
disk, you can reach the 03's other
built-in functions, like the calculator.
terminal emulator, and calendar, by
pushing their icon keys When you
have finished your digression, press
ing the disk key returns the disk ap
plication to the screen.

FLYING WITH THE OSBORNE 3
If your reason for buying a portable
computer involves travel. you will be
concerned with the 03's performance
on a plane. Its size and shape make
it easy to stow under a seat It fits well
on a tray table and does not weigh
enough to endanger the table's
hinges Be careful in the aisles, how
ever. The 03 is no heavier than the
average carry-on bag, but it is made
of hard plastic with square corners,
and it could do damage to someone
if it slides around on your arm.

Airlines differ in their tolerance of
portable computers on board, so
check with your carrier before you
plan to finish writing your big speech
in the air. The 03 is rated with the FCC
as a Class A machine, a rating that in
volves a less rigorous interference
standard than Class B. Even so, using
the computer in flight probably will
not cause problems with the aircraft's
equipment: Osborne reports that one
airline pilot uses his 03 in the cockpit
On the other hand, if you wind up in
Detroit when you were headed for
Milwaukee, you might reconsider
using your computer on planes,

the world. By pressing a function key
at the map screen you can reach the
menu from which you set time and
date, printer and modem parameters,
and screen type. Another function key
(labeled on the screen) gives you the

USING THE OSBORNE 3
As the power comes on, the 03 dis
plays a calendar. clock, and map of

a calculator, and a terminal emulator
program
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BUNDLED SOFTWARE PACKAGES
o 2 4 6 10

20001600
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DISK STORAGE I K BYTES)
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1000800

Size
9'12 by 13 by 5V2 inches
closed; 11 pounds, 15 ounces
without battery or AC adapter

Components
Processor: 80C86 16-bit, 3.5
MHz
Memory: 256K RAM
(expandable to 512K using
256K DRAMs), 16K ROM, 4K
nonvolatile RAM
Disk storage: Two 360K
5V4-inch floppy-disk drives
Display: 80-character by
16-line LCD; 480 by 128
addressable pixels with
external video adapter
Keyboard: 63 keys, including
4 cursor keys, 10 flat
membrane function keys, and
4 icon keys
Power: 15-volt DC from a
100/220-volt AC-to-DC
adapter; can use standard
nicad video-camera battery
(not included)

Documentation
User's guide, 57 pages;
manual for appointment
calendar, 22 pages; MS-DOS
user's guide, 188 pages

Type
Portable computer

Manufacturer
Osborne Computer Corp.
42680 Christy St.
Fremont, CA 94538
(415) 887-8080

Name
Osborne 3

Software
MS-DOS 2.11; scheduler,

.calculator, and terminal
emulator in ROM

AT A GLANCE

Price
$1895 for two drives and
256K RAM

OSBORNE 3 [I IBM PC ~ APPLE TIE

The Memory Size graph shows the standard
and optional memory available for the
computers under comparison. The Disk
Storage graph shows the highest capacity for
one and two floppy-disk drives. The Bundled
Software Packages graph shows the number
of software packages included with each sys-

tem. The Price graph shows the list price of a
system with two disk drives, a color-display
adapter, a printer port and a serial port, 256K
by1es of memory (64K by1es for 8-bit systems),
and the standard operating system and BASIC
interpreter for the computers under com
parison.
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The rear of the Osborne 3 holds the parallel and serial ports.

DISK ACCESS IN BASIC (SEC)

250 r------------------------,

200 f----------------- --------1

150 f-----------------------j

100 f-----------------------j

50 f-----t

0'-----'--

Inside the Osborne 3 Parallel and serial connectors are at the
bottom.

BASIC PERFORMANCE (SEC)
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501-----1

WRITE READ SIEVE CALCULATIONS

SYSTEM UTILITIES (SEC)
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SPREADSHEET (SEC)

25 r----------------------,
23
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40K FORMAT/DISK COpy 40K FILE COPY

o OSBORNE 3 !?'?J IBM PC

LOAD

~ APPLE lIE

RECALCULATE

The graph for Disk Access in BASIC shows how long it takes to write
and read a 64K-byte sequential text file to a blank formatted floppy
disk. (For the program listings, see "The Chameleon Plus" by Rich
Krajewski, June 1984 BYTE, page 327, and October 1984 BYTE,
page 33.) The Sieve column in the BASIC Performance graph shows
how long it takes to run one iteration of the Sieve of Eratosthenes
prime-number benchmark. The Calculations column shows how long
It takes to do 10,000 multiplication and 10,000 division operations
using single-precision numbers. The System Utilities graph shows
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how long it takes to format and to copy a standard text file to disk
(adjusted time for 40K bytes of disk data) and to copy a 40K-byte
file using the system utility programs. The Spreadsheet graph shows
how long it takes to load and recalculate a 25- by 25-cell spreadsheet
where each cell equals 1.001 times the cell to its left Microsoft Multi
plan was the spreadsheet used. The Osborne 3 used MS-DOS 2.11
and GW-BASIG. The IBM PC used PC-DOS 2.0 and BASICA. The
Apple lie used ProDOS, except for the spreadsheet test, which was
done using DOS 3.3.



REVIEW: OSBORNE 3

Photo 4: The right side of the Osborne 3 contains the two 5!!.I-inch floppy-disk drives.

ternal monitor, so only text-based
programs and the text parts of in
tegrated packages will run. In some
cases, the graphics portions of pro
grams confuse the machine: for exam
ple. loading a SuperCalc template that
contains graphs crashes the system.
The solution in this case is to load a
partial file, large enough to contain
only the spreadsheet.

While writing this review, I tried
several versions of the Osborne
machine, each with enhanced ROM
chips and each running more IBM PC
programs than the last. WordStar,
Superwriter, PeachText. dBASE II,
CrosSIalk, Multiplan, and SuperCalc 3
worked without a hitch on the latest
and, according to Osborne, final ver
sion. All 03s shipped to dealers will
have the updated ROMs, and every
one who bought an earlier machine
will receive the new chips, I was told.

Another potential compatibility bar
rier is memory size. A 256K-byte 03

has about 30K fewer bytes of usable
memory than a 256K-byte IBM PC
The extra space is taken up in the
memory-mapped video display,
screen buffer, ROM working storage,
and memory for the icon functions.
This size difference can be critical for
large programs such as ThinkThnk,
which gave me an "insufficient
memory" message when I tried to run
it on a 256K-byte 03. Other large pro
grams, such as Framework and Sym
phony, may be restricted in file size.

DOCUMENTATION
Three manuals come with the 03 a
user's gUide for the computer, an MS
DOS gUide, and a manual for the ap
pointment calendar.

The user's guide covers the usual
description of the case and keyboard,
instructions for loading MS-DOS and
making copies, and highlights of MS
DOS. It also has instructions for the
nonexistent modem.

The MS-DOS guide includes a short
section on using the operating system
with the Osborne 3. Rather than
lumping DOS commands into one
alphabetical list. the guide breaks
them into sections on handling disks,
handling files, general commands,
directories, and input/output.

The manual for the appointment
calendar provides instructions for
entering appointments, setting alarms.
changing calendar entries, and keep
ing archives of appointments. It has a
summary of commands and a glossary
of error messages.

SUPPORT
Osborne has established a network of
about 175 dealers across the country
who will sell and service the 03. Two
people in Osborne's offices will
answer questions over the phone,
though there is no toll-free number.
The company encourages dealers and
users groups to assume much of the
burden of support.

CONCLUSION
Osborne and Morrow have built prod
ucts around a computer designed by
Vadem Inc. (Santa Clara, California)
Morrow licensed the technology from
Vadem and has since made its own
modifications. zenith, in turn, licensed
the technology from Morrow and sells
a similar machine. Osborne's relation
ship with Vadem involves manufactur
ing and system support. Vadem
engineers have made extensive
changes to the Osborne 3, mostly im
proving its IBM compatibility.

The 03 has two essential attributes
of a truly useful portable computer
real portability and straightforward
data storage As long as your applica
tion does not involve graphics and
you can live without slots, you would
probably be satisfied with the 03 Its
compatibility is not complete. and your
software may find a loophole that the
Osborne engineers did not close
Another consideration is speed: the
03 is slower than the IBM PC in all
categories. Within those limitations,
however, the Osborne 3 is a solid
machine that provides the necessities
in a very compact package. _
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WordPerfect 4.0.
Ourhighest lllarksyet.

I

information, see your dealer.
Or call or write:

SSI Software
288 West Center Street
Orem, Utah 84057
Information: (801) 227-4020
Order Desk: 1-800-321-4566,
Toll-free

5 oItware
Reachingforperlecrion.

InfoWorld

wait between
pages. No
matter how
fast you type,
WordPerfect
won't slow you
down

Better.

WordPerfect 4.0 includes several
features not found on many word
processors. Like a 100,000-word
phonetic dictionary; multi-page
footnoting capability; table of
contents and index generation;
automatic outlining and para-

graph numbering;
and a 4.0 net

work version
Get the word
processor that
lives up to

Info World its name (and
its report card):

WordPerfect 4.0. For more

A perfect report card. It
wasn't necessarily our goal when
we added the most recent enhance
ments to WordPerfect. We were
more interested in responding to
the suggestions of our users and
dealers.

But a perfect report card is
like icing on the cake. And it
makes us more confident than ever
that WordPerfect 4.0 is the most
perfect WordPerfect, yet

Easier.

Faster.

Document ori-
entation means ~.';;,;." ....

WordPerfect 4.0 never makes you
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WordStar 2000
WordStar's

first offspring
is easy to use
but somewhat

slow

BY MALCOLM C. RUBEL

Malcolm C. Rubel is president of
Performance Dynamics Associates

1305 Madison Ave. New York. NY
10165). He is coauthor of The

Performance Guides to Busi
ness Software. a series of books

benchmarking word-processing.
business-modeling. and database

management software.

A lthough WordStar was not the first
word processor for microcom
puters and some people argue

that it is not the best. it is certainly the most
successful. While hundreds of users wrote
patches to help the program do more than
it already could. the publisher of the pack
age made few changes or improvements
until now.

In response to a large number of com
petitors who claim that their word pro
cessors are easier to learn and use. Micro
Pro has released WordStar 2000 for the IBM
PC and compatibles.

The new WordStar 2000 is available in the
basic version and as WordStar 2000 Plus.
The basic version contains MicroPro's spell
ing checker. CorrectStar. and retails for
$495 The Plus version includes MailMerge.
Starlndex. and a new feature. TelMerge.
WordStar 2000 Plus retails for $595.

MicroPro has gone to considerable
lengths to eliminate the difficulties that new
users have encountered with WordStar. The
product includes a new training guide of
over 200 pages and a guide to the pro
gram's advanced features (it's 217 pages
and included with WordStar 2000 Plus) giv
ing further lessons for Tel Merge. MailMerge.
and Starlndex. Also included is a new series
of interactive disk tutorials that will provide
basic information for beginners.

WordStar 2000 is easier to learn than the
original WordStar. For those with WordStar
experience. the program will look familiar
but the keystrokes will be different Micro
Pro still uses control-key sequences to in
voke commands. but these sequences have
been changed to resemble the command
a bit more closely For example. Ctrl-C gives
the choices for moving the cursor. Ctrl-P
brings up print enhancements. and Ctrl-L is
for locate. WordStar 2000 also uses Ctrl-G
to call up context-sensitive help virtually
anywhere in the program (Ctrl-H is the back
space code. not the help code)

MicroPro has also assigned many more
commonly used commands to the function

keys (shifted and unshifted) and to the
number keys at the top of the keyboard
combined with Alt The assignments made
by MicroPro include some infrequently
used commands such as Merge: Select Data
File and Merge: Next Copy. but leave out
such commonly used commands as Locate
and Remove Block.

MicroPro lets you change the commands
on the function and number keys in its in
stallation program. but all the reference aids
that the company provides have the basic
assignments etched in plastic. When you
make changes. the cards become much less
useful.

Those commands in WordStar that were
somewhat unusual have been straightened
out and are easier to remember. Dot com
mands and format changes are no longer
necessary. WordStar 2000 contains pre
determined format lists that provide all the
basic setups for the user. You simply specify
which one you want to use when you create
your document. and that format will be
used each time you work with that file. You
can also create your own format files.

Most of this is great. but what's the catch?
Unfortunately. WordStar 2000 executes
more slowly than its predecessor and. in
some instances. has become less easy to
use because it's become easier to learn.

STARTING UP
WordStar 2000 requires version 2.0 or
higher of MS-DOS or PC-DOS. two disk
drives. and a minimum of 256K bytes of
RAM (random-access read/write memory).
More RAM can be assigned to buffers in the
CONFIG.SYS file and speeds up execution
considerably Like WordStar. the new pro
gram makes heavy use of overlays.

The opening menu now takes up two
screens; the user can toggle between them
by using the space bar. WordStar's basic ap
proach is still there but MicroPro has spread
out the menu so individual entries are
easier to see. You activate menu choices by

(continued,
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REVIEW: WORDSTAR 2000

Table I: A comparison of benchmarks obtained with WordStar 2000 and
WordStar 3.3 All tests were done on an IBM PC with PC-DOS 2.1. and
times are in seconds.

WordStar 2000
(Floppy)

43.2
14.4
237

9.3
731

130
217

display goes blank as you move off
the current screen. You must release
the key for a few seconds to let the
screen rewrite. In all cases. WordStar
2000's times were slower than Word
Star's. even with a hard disk.

TEXT EDITING
You can delete text using the back
space key for delete left or the delete
key for delete right. I found it unusual
that the delete left command is an
overlay: ie.. it is not always in memory
The first time you use it. the program
has to load the code for this com
mand from drive A. That process
takes more than a second. Larger
deletions. such as delete word. sen
tence. paragraph. etc.. are included in
the Ctrl-R (Remove) menu. The pro
gram also has an Undo command
(Ctrl-U) that makes this function a
powerful cut-and-paste option.

Block operations perform smoothly
Blocks can be either horizontal for
normal text or vertical for tables.
WordStar 2000 has also provided for
block sorting (either numerically or
alphabetically in ascending or de
scending order) for blocks up to 150
entries and block arithmetic (horizon
tally and vertically)

One feature most people will like
about WordStar 2000 is its dynamic
justification. As you insert and delete
text. the paragraph remains justified.
and if you change your margins. text
will automatically be reformatted to
your new margin settings. However.
the reformatting is not instantaneous.
If you reset the margins and then try
to page through your file using the

FORMATTING AND PRINTING
WordStar 2000 provides for multiple
line headers and footers that you can
alternate for right- and left-facing
pages. separate print offset settings
for right- and left-facing pages. flexi
ble page-number placements. any
number of different line lengths and
tab settings in a document. and justi
fied and nonjustified text included in
a single file. You indicate line spacing
by selecting different line heights.
They allow for single. double. and tri
ple spacing. as well as eight lines to
an inch. but do not have the number
of choices that were available with the
WordStar Line-height command.

WordStar 2000 has improved Word
Star's Hyphen-help function. The pro
gram has a function that will automat
ically insert hyphens where necessary
as part of the dynamic justification
process. Text looks better when you
use the function. It works well. but 1
wish that MicroPro had given me the
chance to define the decision criteria
for applying hyphenation The algo
rithm is not accessible to the user.

PgDn key. the time it takes to write a
new screen of text increases from 2.6
seconds to 6 or 7 seconds.

A second feature that will be useful
to some users is the program's win
dowing capabilities. WordStar 2000
will open up three different windows
to look at three different files. You can
shift text from one file to another.
making document assembly much
easier. Window sizes are predeter
mined and cannot be changed.

Search and Replace operations are
now included in a single command.
Ctrl-L (for Locate) To search. you
enter the string and strike several car
riage returns to invoke. To replace
text. you type R after entering the
search string and then. when
prompted. type in the replacement
string. A large number of options are
available. including whole-word
search. case sensitivity. and wild
cards. Unfortunately. the speed at
which WordStar 2000 performs these
operations is quite slow even with a
hard-disk system. See the times in
table I.

WordStar 3.3
(Floppy)

9.5
99

25
4.4
9.9

11
347

WordStar 2000
(Hard disk)

16.6
11.7
237
93

673
117
204

Load program
Load 4000-word file
Save 4000-word file
Move cursor down 40 lines
Go to end of file
Search
Replace string 400 times

typing a one-key mnemonic.
To edit a document. you strike E and

either type in the filename or move
the cursor to it. If you are creating a
new document. you are also asked
which format file to use. As men
tioned earlier. the format comes up
with the file each time you call it. sav
ing the initial formatting that was nec
essary with WordStar.

TEXT ENTRY
Once you choose the format. you are
presented with the editing screen. The
menu of the basic editing options
takes up the top half of the screen.
but you can set the program so only
the submenus show after you strike
the initial menu key or so that no
menu shows at all.

Those familiar with WordStar will
feel at home with the editing screen:
it looks the same. 'Tabbing. which is
set every n spaces in the format files.
can be reset as you wish. Decimal tab
bing is available with a choice of US
or European decimal points. You
move the cursor either with the cur
sor keys or by using the traditional
WordStar control-key cursor "dia
mond:' You activate large cursor
moves by using the Ctrl-C submenu
of commands. The commands mirror
those available with WordStar.

Unfortunately. moving through a
WordStar 2000 file can be a slow pro
cess. In all comparative tests. I found
a substantial reduction in perfor
mance. The most serious problem is
the screen-rewrite time. It is so slow
that when you hold the down-arrow
key to scroll through the file. the
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AT A GLANCE

Type
Word processor

25

~ XYWRITE II PLUS

0'-------

SCROLL (SEC)
50

40 f----------------j

N/A

30 f----------------j

o

41

20f------

10

SAVE (SEC)
50 r---------------,

20

401------

10f------

30f------

results for a search starting at the beginning
of a file and looking for its last word. The Scroll
graph illustrates the time required to scroll
manually from the first line of the file to the last
line. The manual scroll results for WordStar
2000 are not shown because the program uses
a screen rewrite function instead of line-by-line
scrolling.

I::::::::::::::! WORDSTAR 3.3WORDSTAR 2000

A comparison of WordStar 2000 with WordStar
3.3 and XyWrite II Plus. The graphs show the
results of performing various standard word
processing functions using a 4000-word text
file. The Load graph shows the time required
to load a file from disk to memory. The Save
graph shows the time required to save the file
on disk. The Search graph shows the timing

LOAD (SEC)
50

40

30

20

14

10

0

SEARCH (SEC)
50

130

40

30

20

10

0

$495
$595

Comments
WordStar 2000 is a full
function word processor that
provides distinct improve
ments over WordStar. It is
easier to learn and, in some
respects, easier to use.
However, the program is very
large and slower than its
predecessor.

Manufacturer
MicroPro International
33 San Pablo Ave.
San Rafael, CA 94903
(415) 499-1200

Necessary Software
MS-DOS or PC-DOS version
2.0 or higher

Computer
IBM PC and compatibles,
256K bytes of RAM

Name
WordStar 2000 and WordStar
2000 Plus

Format
5'/4-inch MS-DOS, six disks
supplied, copy-protected

Documentation
Four manuals (five with
WordStar 2000 Plus) covering
installation, tutorials, reference,
and advanced features

Price
WordStar 2000
WordStar 2000 Plus

WordStar 2000 supports everything
from typewriter conversions to the HP
Laserjet. It prints proportionally if the
feature is supported on your printer,
but instead of adding microspaces be
tween the characters when perform
ing right justification on my test
printer (NEe 3550), it added micro
spaces between the words. Interchar
acter microspacing gives a finished

document a better look.
WordStar 2000 supports chain and

nested printing but. unlike WordStar
3.3, does not do background printing.
WordStar 2000 has a function called
Print and Resume Editing that prints
a copy of the file to disk and then
goes back to the opening menu. With
a file of any size, the time you spend
waiting is considerable. BYTE's

4000-word benchmark test file took
199 seconds to format on a floppy
system and 168 seconds on a hard
disk system before bringing me back
to the opening menu. You must also
make sure you have enough space on
your logged disk drive to accom
modate the temporary print files
because they take up more space

(continued)
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than the document file does. If the
logged drive does not have enough
space. you will be presented with the
message: "An unrecoverable error oc
curred while printing (filespec). Press
ESCape to continue."

ADVANCED FEATURES
WordStar 2000 has a new function
called a key directory that lets you
store either word or command
macros in any number of files that you
desire. They are easy to set up and ex
ecute. You type in the command
string under which the macro is stored
and press Esc. and the macro will be
executed. For repetitive procedures.
this is a godsend.

The basic version of WordStar 2000
comes with CorrectStar, MicroPro's
spelling checker. The program
seemed to work well. You can create
personal dictionaries to supplement
the basic dictionary. This program is
also slow, taking 305 seconds to make
a single pass with no corrections
through a 5000-word test file on the
floppy system. When making correc
tions, CorrectStar ran even slower, re
quiring 17 to 30 seconds to read
through I to 17 lines of text and high
light a mistake. Performance on a hard
disk was not much better, although
you do avoid changing disks. Unfor-

REVIEW: WORDSTAR 2000

tunately WordStar 2000, like earlier
versions of WordStar, changes bit 8 of
the last character in each word, so
many of the other spelling checkers
will not work directly with its files.

WordStar 2000 Plus includes some
thing completely new, Tel Merge. It
also includes new versions of Mail
Merge and Starlndex.

With a modem, TelMerge lets you
use your computer as a terminal and
call up several of the more popular
on-line database systems, including
The Source, CompuServe, Official
Airline Guide, and others.

MicroPro has simplified MailMerge
and put it into an easy-to-use format.
The dot commands and bare file
structure are gone. The entry format
is predefined but has four variables
for user-defined entries. You can print
labels, but only in predefined formats.
If you can change your needs to suit
the program, it will be easy to use.
WordStar's MailMerge was more
powerful and flexible, but it was also
more difficult to learn.

Starlndex too is easier to use but.
as with MailMerge, some of the pro
gram's flexibility, and therefore some
of its usefulness, has been sacrificed.
With WordStar's Starlndex, you could
either type in entries or identify them
in the text being indexed. Starlndex

for WordStar 2000 requires that you
type in each index entry

CONCWSIONS
People who are familiar with WordStar
will find the transition to WordStar
2000 easy; its approach to word pro
cessing is similar to its predecessor's.
For new users, the excellent tutorials
supplied with the program make a big
difference in how easy it is to learn.

There is not much that WordStar
2000 cannot do well. The problem is
that it will do it slowly and sometimes
with more intervention from prompts
and confirmations than I would like.
WordStar 2000 is written in C. which
lets MicroPro transport it easily to
other machines, but this results in
slower program execution.

The program is so big that. like
WordStar, it must continually access
the program disks to overlay program
code. With the original WordStar run
ning in a 64K-byte environment. this
problem was understandable. Word
Star 2000, however, was designed in
the 16-bit world. Its minimum mem
ory requirement of 256K bytes should
have improved this disk-access prob
lem for program code and working
file, but it has not. The program runs
more slowly. If time is money, Word
Star 2000 is an expensive program. _

Quality PC Products from MULTITECH
• CPU board with 256K memory and up

to 640K on board, serial, parallel
ports, socket for 8087, 6 slots. Run
MS DOS CPM/86. Complete
documentation $350
Power supply $110
Case for the CPU board $60
Keyboard $70

• Fully assembled IBM compatible
PC with 256K, 1 serial, 1 parallel,
color card, keyboard & 2(112)
HT drives $1100
OEM and dealer discount available.

CALL TOLL FREE TO ORDER (800) 538·1542
In elllfornil cIIi (408) 730·17115 Tochnlcll Support SorvlcI (408) m·8400

U S SERVEX 195 West EI Camino Real
• • Sunnyvale. California 94087
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• Multifunction board (64-384K) .. $130
1 parallel, 2 serial, clock/calendar,
ramdisk, print spooler, & memory

• Color/graphic card $110
• Mono display adaptor with 1

printer port $100
• Mono/graphic card with 1 printer

port (Hercules compatible,
flicker free) $150

• Short expansion card
Serial card (2 ports) $50
Memory (0-576K) $90
Floppy controller (2/4 drives) $60
Multi I/O (PC/XT/AT) $140

* One-year warranty for all add-on cards!
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Anybody who's ever sent data
over phone lines knows the problems
it can present.

Information gets mumble
jumbled. $4,000 invoices become
$40,000 invoices. And soon your
company's lost a pretty penny over
some modem foul-up.

Well, now you can say good-by
to all that.

Because Codex just came
out with a modem that over
comes the inadequacies ofphone
line performance.

(Codex, as your friends in
data processing will tell you,. is
the industry's acknowledged
leader in state-of-the-art
products, in service, in just about
everything that has to do with
networking.)

The Codex error-correcting
pc modem is a serious business
modem.

It gives you data trans
missions more than 10,000 times
more reliable than most
other modems. Over anybody's
phone lines.

A sophisticated error
correction system called MNpTM
detects breakdowns in phone
line performance and retransmits
data. And the beauty is all
this happens without you ever
knowing it.

Just think. Data you
can trust.

Now don't you feel better
about those crazy phone lines?

If youre a data
communications manager responsible
for purchasing modems,
call 800..426..1212. Extension 225.

Or write Codex Corporation,
Department
707-225,
20 Cabot
Boulevard,

Mansfield, codnvMA02048. ~
TIIlM P is a trademark of Microcom. Inc.
eCopyrighlI985CodexCo,p. See us at the TeA Show, September 17-19. ® MOTOROLA



&..lUlU 63CO

II

AN EPIC ACHIEYEMENT
WITH A CAST OF THREL

•
For an award-winning performance every time you print, bank on these three letter-quality printers
fromJUKI®. Stellar achievements in all the most-needed word-processing functions ... and well

within budget. Our three daisywheel stars are rapidly winning new fans all over the globe:

JUKI6100
18 cps-and under $600! Prints
graphics, 2K buffer memory
(expandable to 8K), the small
office printer with big-office
productivity!

New! One-Year Warranty!

JUKI6300
The big one. Handles spread
sheets and other documents up to
13 inches wide. 40 cps-for
under $995! Quiet, lightweight,
and tough! 3K buffer memory\, \'
(expandable to 15K). )':

JUKI6000
Ideal for home use. Prints 10
cps-costs under $300! 13Ibs.
quiet-built to JUKI's acclaimed
specifications, for reliable service.

..~~dUKI®
~t The workers.
,- JUKI OFFICE MACHINE CORP.

© 1985 JUKI OFFICE MACHINE CORP. Inquiry 205

EAST COAST:
299 Market St., Saddle Brook, NJ 07662

(800) 932-0590

WEST COAST:
23844 Hawthorne Blvd., Suite 101, Torrance, CA 90505

(800) 325-6134· (800) 435-6315 (California)
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XyWrite II Plus
Word

processing
from the

command
line

BY RUBIN RABINOVITZ

Rubin Rabinovitz (Department of
English. Campus Box 226. Univer

sit~ of Colorado. Boulder. CO
80309) is a professor of English.

He received his doctorate at Colum
bia Universit~ and has reviewed

books for the New York Times
and New York magazine.

X yOuest Inc:s XyWrite \I Plus is an in
novative word-processing program
for the IBM Personal Computer (PC)

and compatibles. An advanced version of
the entry-level XyWrite II. XyWrite \I Plus is
powerful and reasonably priced ($295). and
it has many attractive features. While
XyWrite (pronounced zye-write) can run on
computers with 128K bytes. it needs more
memory if you plan to work on documents
longer than. say. 30 to 40 pages. The pro
gram will make use of any extra memory
beyond the minimum 128K bytes. up to
640K bytes

XyWrite executes commands very quick
ly The screen display can provide compre
hensive format information or a version of
your text that's close to the printed output.
XyWrite also has some interesting advanced
features. such as a redefinable keyboard.
sophisticated macro routines. easy access
to DOS (disk operating system) or another
program. programming capability. and a
facility for reconfiguring printer files.

The authors of XyWrite helped design
Atex. a large multiterminal text-processing
system with editing and typesetting capa
bilities. (Atex is used mainly by large firms
publishers. insurance companies. and law
offices-that routinely print a great number
of documents.) The two systems are in many
ways similar. a factor that should make
XyWrite especially attractive to Atex users.

THE COMMAND LINE
The most distinctive characteristic of
XyWrite is its reliance on a command line
for initiating major operations. Let's say
you've finished editing a file and want to
save it. You move the cursor to a line re
served for entering commands at the top
of the screen. type the command word for
saving a file. and then press Return. Display
ing another file or creating a new file in
volves different command words. but the
rest of the procedure remains the same
Some XyWrite routines are initiated by the
IBM PC's function keys (Fl through FlO). but

where other programs typically offer menus
or screen prompts. XyWrite makes use of
the command line.

Most of XyWrite's commands have logical
names. which helps when you're learning
the program. For example. STORE lets you
save a file. CALL displays an existing file.
and NEW creates a file. Once you've
learned the program you can save time by
using abbreviations of these commands. In
most cases. entering the first two letters of
a XyWrite command word has the same ef
fect as spelling it out: either ST or STORE
is a legitimate command for saving a file.

XyWrite has more than a hundred com
mands of this sort. While this leads to flex
ibility in some of the program's advanced
routines. it also introduces difficulties.
Learning a great number of two-letter com
mands-as WordStar users know-can be
time-consuming. Forgotten command
words lead to annoying interruptions
because you have to consult the manual.
Typing mistakes force you to back up to
revise the command entry. Such factors
make working with a command line more
demanding than choosing from options
listed on the screen. If your favorite pro
grams use menus extensively. you may not
like this aspect of XyWrite

A related problem has to do with the
number of keystrokes required to complete
command operations. In XyWrite the mini
mum number is usually four: one keystroke
to move into the command line. two to
enter the abbreviated form of the com
mand. and one to execute the command.
Comparable operations in other programs
often involve fewer keystrokes

However. once you've entered the com
mands they are executed very quickly:
operations such as deletions. changes of
format. and cursor movements occur
almost instantaneously (see table I). Such
speed is possible because the program
keeps your file in RAM (random-access
read/write memory) until you decide to

(continued)
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REVIEW: XYWRITE II PLUS

Table 1: Benchmark results using XyWrite II Plus on the IBM PC (with 640K
bytes and an adapter for a monochrome monitor) running a standard 4000-word
dowment.

complete. and at times it uses new
names for familiar items (for example,
the Backspace key is called the
Rubout key) Another shortcoming is
the manual's lack of illustrations and
the absence of a printed keyboard
char (the only key-definition chart is
on a help screen).

GET THE UPDATE
When I first began working with the
program I discovered some errors in
the manual. including misspelled
command listings: I had been assum
ing that some mistake of mine was
holding me up I spoke about this with
John Hild, one of the authors of
XyWrite: he assured me that a new
version of the program contained cor
rections. I duly tested this new version
and found that the errors had been
eliminated. In addition, although the
texts of the original tutorial and
manual have been retained, XyOuest
has added a new tutorial booklet for
beginners, entitled XyWrite Level I
Tutorial. This booklet is clearly written
and, unlike the manual. has easy
directions for installing the program.

If you're planning to buy XyWrite, be

write it onto the disk This, of course,
makes your data vulnerable to loss in
case of a power outage or a forgot
ten update command. But storing
data is simple. and XyWrite has a trick
that lets you keep updating your file
easily As long as you don't need the
command line for another purpose,
you can let the STORE command re
main there: then, with one keystroke
you can update your file. This princi
ple applies to other XyWrite opera
tions: Whatever you've entered in the
command line remains there until you
replace it. so you can easily keep
repeating commands.

LEARNING THE PROGRAM
One flaw in a number of good pro
grams is instructional material that
looks as if it were written by someone
whose native tongue is hexadecimal.
While XyWrite's documentation isn't
the worst I've ever seen, clarity is not
its strong suit.

Some sections of the XyWrite on
line tutorial flash by too quickly, while
others merely repeat material that ap
pears in the printed version. The
manual's instructions are often in-

Test

Begin Program: time to load the XyWrite Editor program
from the DOS A> prompt

Save Document: time to store the standard file on the disk

Recall Document: time to retrieve standard file from disk and
display on screen

Search time to find the last word (the 4000th) of the
standard file

Scroll: time to scroll from the beginning to the end of the
standard file

End of File: time to go to the end of the file and reset the
page and line counter by pushing Ctrl-End

Delete: time to delete the first 5 words of a 100-word
paragraph and reformat

Insert: time to restore the 5 deleted words and reformat

Format Changes: time to change spacing, margins, lines per
page, margins, and pitch

Print File: time from entering the command to print a file to
the start of printing
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Time
(seconds)

4

7

3.69

2

31

238

immediate

Immediate

immediate

252

sure you're getting the updated pro
gram. which isn't as easy as it
sounds-the earlier release and the
update are both labeled version 100
on the opening screen and version
1.20 on the help screen, and neither
designation appears on the manual's
slipcase. In the newer version, how
ever, the copyright year on the disk
label is 1984 (versus 1983), and the
aforementioned tutorial booklet is in
cluded with the program. If you
bought the earlier version of the pro
gram and would like to have this
booklet. XyOuest will sell you a copy
for SIO.

HELP FACILITIES
XyWrite has only four help screens:
one with general information, one
with a keyboard chart. and two with
listings for the major commands. The
help screens are fairly elementary:
displaying them is cumbersome. The
help information fills the entire
screen, so you can't see your file.
Unlike many programs. XyWrite
doesn't give you a specific message
when you need to correct an error or
complete a command sequence.
Some commands are missing from
the on-screen keyboard chart: Xy
Ouest seems to have used the same
help screens for XyWrite II Plus as it
used for the entry-level version of the
program.

You can create your own help
screens, but this hardly makes up for
the skimpiness of the ones provided.
Asking users to write their own help
screens seems a bit odd, something
like telling a drowning man where he
can get swimming lessons.

CURSOR AND FUNCTION KEYS
In general. XyWrite follows the IBM
keyboard definitions: for complex cur
sor movements you use the cursor
keys in combination with Ctrl and AIr.
XyWrite doesn't provide as much cur
sor control as some other programs:
you can't advance the cursor by
sentence or paragraph or move from
the middle of a line to the beginning
of the next one with one keystroke. At
the same time, three keys on the cur-

lcontinued)



AT A GLANCE

Name
XyWrite II Plus

Type
Word-processing package

41

0'---"'---

o

11

10

20f------

30 f----------------j

SAVE (SEC)
50 ...---------------......,

25

40 f------------------j

20 f-----------------j

40 f---------------j

30 f---------------j

SEARCH (SEC)
50 r----------------,

10 +---------""""---.-{;r;T}'7!------j

22

o

LOAD (SEC)
50

40

30

20

10

0

SCROLL (SEC)
50

40

30

20

10

Price
IBM version, $295 plus $5

shipping
TI and Hyperion versions,

$325 plus $5
DEC version, $350 plus $5
demonstration disk, $7

Manufacturer
XyQuest Inc.
POB 372
Bedford, MA 01730
(617) 275-4439

Format
One 5V4-inch double-sided
floppy disk

Language
Assembly

Documentation
634-page indexed manual;
71-page indexed beginner's
manual

Audience
Experienced users who want
an advanced word-processing
program

Computer
IBM PC, PC Xl PCjr, and
compatibles with one disk
drive and at least 128K
memory; TI Professional,
Hyperion, and DEC Rainbow

_ XYWRITE Il PLUS !:}}}}I VOLKSWRITER DELUXE ~ WORDSTAR 3.3

A comparison of three word-processing
programs-XyWrite II Plus, Volkswriter Deluxe,
and WordStar 3.3. The graphs show the results
of performing various functions using a
4000-word text file. The Load graph shows the
time required to load the file from disk to

memory. The Save graph shows how long it
takes to save the file to disk. The Scroll graph
shows the time (equired to scroll through the
file manually. The Search graph shows the time
it takes to find the last word in the file, starting
at the beginning.
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sor pad (5, +, and -) aren't used for
cursor movements, This is an ineffi
cient arrangement. However, it seems
from the reserved function calls listed
in the manual that XyOuest may add
some new cursor commands to future
releases of XyWrite,

Normally. XyWrite operates in Insert
mode, But the program also has an
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Overstrike mode, You use the Insert
key to toggle back and forth between
modes, and the cursor changes from
a box to a line to indicate that you've
gone from Insert to Overstrike,

XyWrite's definition of the function
keys is somewhat unconventional.
While some keys have many functions,
others are redundant: for example,

Inquiry 213

you can use either F5 or F6 to move
the cursor to the command line, Given
the frequent use of the command line.
the authors of the program must have
felt that th is operation should be
duplicated But I didn't find this
helpful; I always used F6 and never
bothered with F5, In the same way,
either F9 or the Return key can be
used to execute commands

XyWrite uses many of the other
function keys for its Define procedure,
which involves highlighting a block of
text prior to performing some opera
tion on it. Moving, copying, and delet
ing blocks are done entirely with the
function keys, which means you don't
have to go into the command line to
perform these operations,

Assigning four operations to some
function keys and only one to others
makes it hard to remember some
function definitions, Even so, being
able to redefine the keyboard means
that you can remedy such problems

DISPLAY
XyWrite reserves three lines on the
screen for program information, At
the very top is the command line,
Next is the prompt line; it contains in
formation about modes of operation,
such as the status of the Caps Lock
and Num Lock keys For the third line
you have some choices: You can dis
playa ruler with margin and tab in
formation, a summary of the function
key commands, or a straight line, The
rest of the screen is reserved for your
document.

XyWrite has three viewing modes,
which permits you to look at text with
or without control characters, Page
Review mode shows you what the
printed document will look like, Ex
panded Input mode displays all of the
control-character information: this is
the mode you'd use to make exten
sive format changes, Perhaps the
most useful is the Formatted mode,
a compromise between the other
modes, In Formatted mode you see
a bright triangle at each location
where format information has been
embedded, When you move the cur
sor under one of these triangles, the

lcontinued)



• Low Low Prices
• No Surcharge for MasterCard and VISA
• Open 9 AM to 7 PM Eastern (Mon-Fri)

9 AM to 2 PM Eastern (Sat)

COMPUTERS
IBM ENHANCED AT .... 5355
IBM ENTRY LEVEL AT .. 3647
IBM PC, 1 DSDD DR,

256K 1559
IBM PC, 2 DSDD DR,

256K 1669
IBM PC, NO DRIVES,

6-l-K 1293
IBM PC, 2 HALF/I iYTES,

256K 1637
IBM XT, 1DSDD

DR/10MB, 256K ..... 3355
IBM XT, 1DSDD DR/ TANDON

HD, 256K 2108
COMPAQ, 2 DSDD,

256K 2153

MONITORS
AMDEK 300G 116
AMDEK 300A 132
AMDEK31OA 143
AMDEK 600 RGB

COLOR 407
AMDEK 710 SUPER

HI RES COLOR 523
IBM COLOR 605
IBM MONOCHROME 231
PRINCETONMAX-12 154
PRINCETON HX-12 RGB

COLOR 446
PRINCETON SR-12/SCAN

DOUBLER 572
QUADRAM

AMBERCHROME . . . .. 171
QUADRAM

QUADCHROME II . . . .. 438

MISCELlANEOUS
MEMORY, 64K CHIPS 10
MEMORY, 256K CHIPS 39
PRINTER CABLE 13
MICROFAZER BUFFER,

8K 131

-" 01-"'" -Ut..
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MICROFAZER BUFFER,
64K 212

VERBATIM, OSDO DISKS 20

DISPLAY CARDS
STB SUPER HI RES 400 . 402
HERCULES COLOR. . . .. 145
IBM MONOCHROME. . .. 215
IBM COLOR. . . . . . . . . . .. 226
EVEREX GRAPHICS

EDGE 325
GENOA SPECTRUM 295
TECMAR GRAPHICS

MASTER 459
PARADISE MODULAR

GRAPHICS 261

BOARDS
AST SIX PACK PLUS,

64K 248
AST MEGAPLUS, 64K 281
AST MP-2, 64K 228
AST ADVANTAGE, 128K . 384
AST VO PLUS 122
JRAM-2 169
QUADRAM QUADBOARD

0K 240
QUADSPRINT . . . . . . . . 418
TECMAR CAPTAIN, 0K .. 219
TECMAR FIRST MATE,

0K .200
TECMAR WAVE XT, 64K . 187
TECMAR JR CAPTAIN,

128K 295

MODEMS
HAYES 2400 627
HAYES 300 138
HAYES 300/1200 . . . . . . . . 407
HAYES 1200B w/

SOFTWARE .. .' 380
HAYES 1200B 351
VEN-TEL HALF CARD 374
VEN-TEL 300/1200

INTERNAL 341
AST REACH HALF CARD

1200 362

i:OM?U1CM
MAMr

1901 S. TAMIAMI TRAIL, VENICE, FL 33595

PRINTERS
OKIDATA 83A, WIDE

CARRIAGE 545
OKIDATA 84p, WIDE

CARRIAGE 660
OKIDATA 92P 385
OKIDATA 93p, WIDE

CARRIAGE 602
OKIDATA 2410P .. . . . .. 1782
OKIDATA 182 215
OKIDATA 192 363
OKIDATA 182S 259
OKIDATA 184 . . . . . . . . .. 660
EPSON FX-80,

TRACTOR 382
EPSON LX-80 248
EPSON RX-lOO, WIDE

CARRIAGE 417
EPSON FX-lOO, WIDE

CARRIAGE 531
EPSON JX-80 COLOR

PRINTER 531
EPSON LQ-1500

PARALLEL 1042
NEe 2050 . . . . . .. . . . . . . . 682
NEC 3550 . . . . . . . . . . . .. 1045
NEC 8850 . . . . . . . . . . . .. 1458
JUKI 6100 . . . . . .. . .. . . . . 362
JUKI 6300 . . . . . . . .. .. . . . 695

ACCESSORIES
OKIDATA82/92

TRACTOR 44
NEC BI-D1RECTIONAL

TRACTOR 151
NEC CUT SHEET GUIDE . 63
JUKI 6100 BI-D1RECTIONAL

TRACTOR 105
JUKI 6300 BI-DIRECTIONAL

TRACTOR 124

1-800-237-4048
Call tor Non-Advertised and Lower Current
Prices. IBM is a registered Trademark ot
International Business Machines. Prices
subject to change. We accept MasterCard.
VISA, American Express. Diners Club, Money
Orders. certified and personal checks and
COD shipments. Returns are subject to a
15% restocking fee.

IN FLORIDA CALL 813-493-2736
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Word-processing
programs seldom let you
change their standard
routines. XyWrite II Plus
is an ex£eption.
You can easily enter
the wmmand words m

executable files.

relevant format information is given
in the prompt line. This is a clever
idea: the triangular markers take up
very little space. yet the information
they contain is readily available.

MAJOR FEATURES
XyWrite has many of the features
found in sophisticated word-process
ing programs These include search
and replace. with uppercase and
lowercase sensitivity. wild cards, and
forward or backward search (because
the working document is kept in RAM.
search and replace routines are very
fast): microjustification, which lets you
adjust the spacing between letters:
special character display. including
boldface and reverse video: auto
matic footnotes, printed at either the
bottom of a page or the end of a
document: mail merge. including the
capability to transfer a list created in
another program (a database man
ager. for example) into XyWrite: two
user-defined windows. either vertical
or horizontal. and a whole-screen win
dow that lets you toggle between
pages from different files: extended
ASCII (American Standard Code for
Information Interchange) character
sets. including foreign characters and
scientific symbols: special keyboard
layouts. either user-defined. Dvorak.
or Spanish/Portuguese (included on
the program disk. although there's
nothing in the manual about these
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keyboard files!: 18 printer command
files that support some 30 printers (if
your printer isn't supported. you can
create your own command file or
send your printer manual and pro
gram disk to XyOuest and the com
pany will write one for you): book
editing functions. including tables of
contents and indexes. arranged alpha
beticallyor in page order: and a math
feature that lets you calculate and in
sert the results into text.

Though it can generate "soft
hyphens" (hyphens that disappear
when revisions make them unneces
sary). XyWrite does not have an auto
matic hyphenation utility XyOuest
says it will include this feature in an
update of XyWrite II Plus. to be re
leased sometime this year.

The program also lacks a spelling
checker. but since its files are written
in ASCII. many of the spelling pro
grams currently on the market are
compatible with XyWrite XyOuest
recommends The Word Plus Spelling
Checker (Oasis Systems) and Word
Proof (IBM).

PROGRAMMING FEATURES
Word-processing programs. unlike
many database-management pack
ages. seldom give you opportunities
to change their standard routines
XyWrite II Plus is an exception Its use
of a command line contributes to
XyWrite's programming capability.
since you can easily enter the com
mand words in executable files.

The advanced features are not for
novices: using them takes a certain
amount of experience. Still. only a few
routines require a knowledge of pro
gramming. and if you don't mind
reading the manual and experiment
ing. you'lI appreciate what you can ac
complish with these utilities

The save-and-get function. for exam
ple. lets you store a block of text (like
a long book title or a boilerplate
paragraph) and then insert it into the
text by pressing Alt and an alphanu
meric key If you create a number of
these save-and-get blocks. XyWrite
can display a directory to remind you
of their contents.

Another advanced feature permits

you to remap the keyboard. For ex
ample. if you own an IBM keyboard
and are irritated by the placement of
the Backslash key. you can transform
it into a Shift key You can also re
define keys so they perform com
mand functions. These can be simple
operations or fairly complex ones.
where a short key sequence executes
a file with many XyWrite letter com
mands. If you've used key-defining'
programs like ProKey. you'll be
familiar with this routine. XyWrite also
has a more complex macro function
that lets you create executable files
made up of a series of commands
together with any data you may wish
to enter.

XyWrite lets you use GoTo com
mands. variables. and command ex
pressions like "if" and "greater than"
in executable files. This adds up to
real programming capability: You can
create routines that the off-the-shelf
version of XyWrite isn't capable of
performing.

Finally. XyWrite lets you go into DOS
without removing XyWrite from ma
chine memory. You can perform func
tions in DOS and then return to the
document you're editing-with the
cursor in the same position as it was
before you entered DOS. If your sys
tem has enough memory. you can
even run another program (such as a
spreadsheet or a database manager)
together with XyWrite and move back
and forth between them.

CONCLUSIONS
Some portions of XyWrite are very im
pressive: others need to be improved.
Experienced PC users who can make
use of its advanced capabilities.
especially its programming features.
will doubtless become XyWrite fans
Other people may be better off with
a word-processing package that pro
vides more user amenities.

In the world of word processors.
XyWrite is like a sports car. It's fast: but
the ride can be a bit rough. and to get
it going properly you may have to do
some tinkering. If you're not sure
whether this much sportiness is for
you. I recommend a trial spin with the
XyWrite demonstration disk.•



The worlds best selling monochrome
graphics card for the IBM PC.

Hercules.
We're strong on graphics.

There are more Hercules'·
Graphics Cards in more IBM'"
PCs, XTs and ATs than any
other monochrome graphics
card in the world.

Over a quarter of a million
demanding users around the
world use a Hercules Graphics
Card to improve the perfor
mance of their software.
The Lotus'" 1-2-3'" Booster.

Consider Lotus 1-2-3.
Hercules gives an off-the-shelf

copy of1-2-3
the highest
resolution
possible
on an IBM

PC, XT or AT. More 1-2-3
users choose the Hercules
Graphics Card to get crisper
text and sharper graphics
than any other monochrome
graphics card.

And we bring the same
performance to other integrat
ed programs like Symphony';
Framework'; and SuperCalc'"3.

But we don't stop there.
The Hercules Graphics Card

improves all kinds of software. parallel printer port. Our
Like Microsoft'" Word, a unique static RAM buffer pro-

word processor that enables vides sharp 9 x 14 characters
you to display text with sub- and flicker-free scrolling. Our
scripts, superscripts and italics. exclusive safety features help

Or pfs: Graph, an easy-to- prevent damage
use business graphics program to your monitor.
that converts your data into State-of-the-art
presentation quality graphs. custom IC technology

Or Microsoft'" Flight Simu- delivers unsurpassed reli-
lator, the high flying game for ability. Ordinary graphics cards
the overworked executive. use up to 30 ICs to do what one

Or our own Graph X; a Hercules IC does. By using
library ofgraphics sub- fewer parts, we reduce the pos-
routines that eases graphics sibility ofcomponent failure.
programming. Which is one reason we

Or AutoCAD'; a computer warranty the Hercules
aided design program that Graphics Card for two years.
offers features normally asso- Unbeatable reliability.
ciated with expensive CAD Advanced technology. Proven
systems. by over a quarter ofa million

And we supply free soft- users. Why settle for anything
ware with each card less than Hercules?
to do hi-res graph- Call 1-800-532-0600 Ext 408
ics using the PC's for the name of a Hercules
BASIC interpreter. dealer nearest you and we'll
State-Of-The-Art Hardware. rush you our free info kit.

The Hercules Graphics
Card gives you graphics res
olution of 720h x 348v and a
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Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 415540·6000 Telex: 754063. Trademarks/Owners: Her~ules,Graph XlHercules; 1·2·3, Symphony/Lotus; IBM, XT,
ATIl BM; Framework/Ashton·Tate; SuperCalciSorcim·IUS; MicrosoftIMicrosoft; pfs:/Software Publ; AutoCAD/AutoDesk.



Giveusyour stained1

your aog-eared1

your filtfiydirt¥
your mistreatea:

Aunt Molly'sjam

Regular coffee. two lumps

Dog-eared jacket

Maria's liquid cover

Hot dog mustard Dust (cough-cough) Tacky white tape Boss's cigar ashes Clouds of smoke

, Eraser bits

Dry martini. one olive

PerfectData

English breakfast tea

Lunchcounter ketchup

• Polaroid

Ififs aPolaroid
diskette1we'll fix it.

THE PROFESSIONAL OUALITY DISKETTE IN THE GRAY BOX

Accidents can be fatal to floppy disks. But now Polaroid
introduces a free dara recovery service.

So, if you spill coffee on a Polaroid Professional Quality
Diskette, we can help recover your data. (And most other
accidents, too.) Call 800- 241-4403 and we will tell you how
our service works.

These Polaroid Diskettes boast a 20-year guarantee and
are certified 100% error-free. And only Polaroid offers a free
dara recovery service. Because accidents happen.

Sudsy soap bubbles
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Filevision
A graphic

example
of data

management
on the

Macintosh

BY SCOTT L. NORMAN

Scott L. Norman (8 Doris Rd..
Framingham, MA 01701) is

manager of the Solid State Science
Department for GTE Laboratories,

T elos Software's Filevision attempts
to apply the Macintosh's novel fea
tures-the desktop metaphor, pull

down menus, and icons-to a common task:
database management. Although limited in
file size and reporting capability, Filevision
might be the harbinger of a new generation
of visually oriented software,

With Filevision you draw a picture, map,
diagram, or other graphic image, then build
a series of data files associated with vari
ous elements of the image, You can sort
files and select items much as with conven
tional text-only database managers. You can
highlight items meeting the current selec
tion criteria on the pictorial display.

Filevision is not just another database
manager with graphics tacked on as a gim
mick. The program's authors take the view
point that the text-and-number files should
support and elaborate on the picture rather
than the reverse. As such. the program is
unlikely to be a general-purpose data
handler. I would not choose Filevision for
managing a mailing list. and it would not do
for keeping track of General Motors' parts
inventory.

DATA ORGANIZATION
The concept of a "type:' or distinct class of
object. is crucial to Filevision's method for
organizing information. Every item in a File
vision drawing belongs to one type or an
other: even the background is assigned to
the default type, called Background, when
you begin to draw. You can design a differ
ent form. or "information record." on which
you enter the data for each type, and you
can specify "links:' which are connections
between an object in one drawing and an
entirely different drawing file. Linked files
are the key to storing multiple levels of
detail. and you can use them to give visual
expression to different ways of organizing
information about a set of objects.

In Filevision. a field has essentially the
same meaning as in more traditional data
base software: an individual piece of infor-

mation about a given object. With File
vision, you can add fields to or delete them
from a form at any time.

Filevision has overlapping specifications
for capacity. The manual indicates that a file
can contain up to 999 objects that belong
to as many as 16 different types. You can
use up to 30 data fields to describe each
type. and the limit on the text associated
with a single object is 2000 characters. A
I28K-byte Macintosh will not be able to
reach all the limits that should be simulta
neously attainable. A Telos customer
service representative told me that small
memory machines might run out of storage
at 200 to 400 objects. This depends on the
complexity of the file structure and arises
from the fact that pointers to various ob
jects are maintained in RAM (random
access read/write memory) where they con
sume storage space. Macintoshes with 512 K
bytes of RAM have no difficulty reaching
the published limits. The vendor should
have clarified this point.

SETTING UP AN ApPLICATION
The best way to get a feeling for the data
management problems Filevision can ad
dress is to work through an example. I set
up a small group of files for this review
maps of the orbits of planets and some
major asteroids in our solar system, sup
ported by data sheets containing elemen
tary facts and figures about the bodies. This
application serves as a modest model for
applying Filevision to teaching and also
demonstrates how some of its features
come into playas a result of graphics
considerations.

Filevision is quite flexible concerning the
order in which you perform the operations
necessary to set up a database. One sensi
ble approach is to specify the types of ob
jects that will make up a file. define a data
form for each, and then draw the objects
and fill in the forms. Thus, a little pencil-and
paper planning is appropriate before ap-

(continued)
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AT A GLANCE

Name
Filevision

Type
Pictorially oriented database manager

Manufacturer
Telos Software Products
3420 Ocean Park Blvd.
Santa Monica, CA 90405
(800) 554-2496;
in California, (800) 368-3813

Computer
Apple Macintosh

Minimum Hardware
128K bytes of RAM, one disk drive

Format
3'l2-inch floppy disk; working copies can
be made, but original disk must be used
for verification whenever a file is opened
from the Finder

Documentation
154-page manual with glossary and
illustrated guide to all menus and
commands; tutorial file on program disk

Price
$195 (backup master disk costs an
additional $15)

REVIEW: FILEVISION

proaching the keyboard, which is as
true of Filevision as it is of any data
base manager.

This might make it seem as though
the data forms have precedence over
the imagery, and that need not be the
case. You can draw a complete picture
and then define object types and their
associated data forms; you can readi
ly change an object's type as you go
along Form layout is quick and pain
less and uses typical Macintosh c1ick
and-drag operations to set the size
and position of data fields.

You do not need to identify the type
of information data fields will contain:
string, integer, real number, and so
on. This simplifies the process of set
ting up a form, although it ultimately
restricts the program's ability to select
objects from a file,

For my example, I drew a few back
ground elements on the screen, de
fined data forms for the major types
of objects, drew the objects them
selves, and entered the relevant data.
My view of our astronomical neigh-

borhood is shown in figure I. I bun
dled the four inner and five outer
planets into two members of a data
type I called Planet_type, At this
level. I lumped all the asteroids into
one type.

The three initial data forms-inner
planets, outer planets, and aster
oids-were quite skimpy. However,
each was linked to another drawing,
and the latter was backed up by con
siderably more detail: one record
sheet for each planet and one for
each major asteroid as in figure 2,

Why didn't I just define a nine
member data type called Planets and
a six-member type called Asteroids
and designate them as separate ele
ments of one drawing? In best File
vision style, I made my choice based
on graphics considerations. It is im
practical to show all interplanetary
distances to the same scale on one
drawing: the solar system is too large.
By using three subfiles, I could depict
groups of orbit paths in something
approaching true scale-although I

Audience
Anyone who wants to keep track of data
that can be conveniently expressed as
parts of a drawing

Comments
Filevision is an innovative approach to the
management of facts and figures that
adheres to conventions of the Macintosh
user interface; it includes its own drawing
program, which is less flexible than
MacPaint, and its report-generation facilities
are limited
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Figure I: The solar system file. The four inner planets are lumped together as one
member of the data type Planet_type, The five outer planets constitute the other
member, and the asteroids (symbolized by the broad gray band) form a second data type
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had to cheat on the sizes of the
planets themselves.
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Figure 2: A full screen showing the data form for the Inner Planets data file. Note the
Link box, which relates this file back to the Solar System file

Figure '3: The Asteroids drawing taking shape on the Filevision screen. Mars's orbit and
the sun have been entered, and a portion of Jupiter's orbit is being pulled into shape with
the Reshape tool. Note the drawing tools, which will look familiar to MacPaint users.

DRAWING WITH FILEVISION
Filevision's drawing screen (see figure
3) bears a family resemblance to that
of MacPaint. but there are important
differences between the two. The kit
of drawing tools is stripped down, as
is the palette of fill-in patterns hidden
under the Shades menu. Filevision
doesn't have an eraser or Goodies
menu, and hence no Fat Bits feature
for touching up the fine points. How
ever. Filevision gives you a selection
of 20 preset symbols to use in a draw
ing (such as the little symbol of a man
in figure 3), and you can edit these in
a manner somewhat like MacPaint.
You can delete items from this file and
replace them with others of your own
design.

You can also use pictures (or
"glyphs") from some of the Mac's
decorative fonts. The stars, sun, and
ringed planet in figure I all came from
the Cairo character set. and I entered
them with the Text tool (the A)

Filevision has one drawing tool that
I would like to see in MacPaint: a Re
shape command that lets you add
"handles" to any figure created free
hand or from straight-line segments.
You can use the handles to stretch the
figure into a new shape; in figure 3,
I used them to pull a freehand arc into
a reasonable orbit for Jupiter. This
figure also shows the optional grid
used for alignment and scale setting.
Note the typical distortion of video
circles into ellipses caused by print
ing the screen with command-Shift-4.
The distortion is rectified when you
use Filevision's Print Display com
mand to produce hard copy of an
image.

Filevision normally treats every ele
ment added to a drawing as another
example of whichever data type is ac
tive at the moment. For example, File
vision considers a planetary orbit and
the corresponding symbol as two
planets, unless you instruct the pro
gram that they represent the same
object. In this case, you can use a
special Bind command to link ele-

(continued)
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ments into a compound object so you
can treat them logically

Hi ghl i ght -Outer Pillnet -s meet ing these condi ti ons:

Column Illyout:

FILE HANDLING AND REPORTING
It is simple to reorder a Filevision file,
select a portion of it. and set up a
report. You pay a price for this sim
plicity: Reports lack many features
that users of more advanced data
base managers have come to expect.

You can select a single object by
clicking on it in typical Macintosh
fashion, but Filevision's Tinker menu
must handle selecting groups of ob
jects Objects meeting the selection
criteria can be highlighted on the
screen; alternatively. either the selects
or the rejects can be hidden from
view. Selection operations only affect
the object type that the lYpes menu
currently specifies.

You set up selections on the special
screen shown in figure 4 by using the
point-and-c1ick method. You can com
bine up to four criteria with the logical
AND operation and specify a com
plete range of equality and inequali
ty conditions (the special "--" symbol
denotes the condition "between")
You cannot link conditions by OR.

A Filevision selection always com
pares a field's contents to a fixed
numerical value or to a specified char
acter string. Filevision allows wild-card
characters. You cannot compare one
field to another. which is probably a
result of the program using untyped
data fields; without this restriction,
you might inadvertently try to com
pare a numerical field to text.

In addition to printing the screen,
you can design three types of
reports-Info. List. and Labels-on
video worksheets and then print
them: Filevision doesn't have a facili
ty for routing a complete report to the
screen. You can place objects selected
for a report in ascending order ac
cording to the contents of any field

A Print Info command produces
hard copy of all the data for each ob
ject. Filevision positions all fields as
they were on the original data form,
but the absence of field titles might
hamper interpreting the information.
This is an informal report and the
quickest way to get a record of every-
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Figure 5: The screen form used to design a Filevision List report. You use the Arrow
box at the right of the "Order printing . .. " line to cycle through data fields until you
find the one you want to use for organizing the report. A similar control appears at the
bottom of the "Column layout" area, along with selectors for justifying entries in each
column. You use the black squares on the Diameter box to stretch and pull that column
into the desired position.

Figure 4: Selecting fields and relationships for a Filevision report involves the point-and
click technique. You only need to type in numerical or text values for the comparisons.
Objects meeting the two criteria shown here will be highlighted when the Done box is
clicked.
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REVIEW: FILEVISION

Inquiry 61

Repair
your own

IBM PC®or APPLE:

thing in a file. You can add page
headers and footers.

A conventional columnar report is
called a List in Filevision parlance. Al
though the Mac's c1ick-and-drag tech
nology makes report layout easy (see
figure 5 for a sample screen), I wish
the List option were more potent. For
example, you cannot find the total of
a numerical column, and multilevel
sorts are out. It is also difficult to
judge how much room you are allo
cating to a given column. You reserve
space for a field by stretching a text
box, and Filevision has no simple way
to determine its width in characters
until you release the mouse button
and see how the title fits. Page space
can become critical. since List reports
devote only a single line to each ob
ject. The maximum width allotted to
a printed List is 6V2 inches.

The third kind of report, a Label. lets
you print as many data fields as will
fit into a space 5 inches wide and 2
inches high. This time, scales appear
on the layout screen. Since this is the
option you would choose if you were
doing mailing labels, field titles are
not printed

It's good that Filevision makes set
ting up a report easy, because you
cannot predefine several formats and
save them under their own names. Al
though the manual makes no mention
of the fact. Filevision saves your last
Info, List. and Label formats when you
quit the program, so people with
modest reporting requirements might
have no trouble. However, any selec
tion criteria that might have preceded
report generation are lost.

CONCWSIONS
Filevision is an easy program to work
with provided your data-management
chores have the proper graphics ori
entation. In most respects, the pro
gram adheres well to the Macintosh's
user-interface conventions. You can
perform many selection operations in
two ways: by clicking on an object and
then on a menu item or by double
clicking on the object. Picture ele
ments and text boxes respond as ex
pected to stretching and dragging,
and anyone who has used MacWrite

Filevision is easy
to work with provided
your database chores
have the proper
graphics orientation.
will immediately feel comfortable with
this program's text-editing features.

Nevertheless, Filevision differs from
conventional Mac practice in a few
areas. I was surprised to find that it
doesn't have Save or Save As options
on the File menu; you must select
Ouit to have the option of naming and
saving a newly opened file. The active
file is updated from time to time dur
ing a session, so the manual advises
making a copy when you begin work
to preserve the starting configuration.

It would help if Filevision could im
port a MacPaint image as a starting
point. but it cannot. You can transfer
images the other way, though; you
can convert the Filevision screen to a
MacPaint document with the com
mand-Shift-3 "write to disk" key se
quence. The images will appear on
disk as Screen 0, Screen I, and so on.

You can also select individual ob
jects and store them in the Mac's
scrapbook. And you can carry out cut
and-paste operations in the usual way,
but the clipboard itself is not available
for viewing from the Edit menu. Final
ly, Filevision cannot use the clipboard
to transfer data from a text file or
spreadsheet.

Despite its departures from the
norm, Filevision is an exciting new ap
proach to information management.
In my first real application, I used the
program's graphics to organize some
laboratory data. Despite its lack of
computational power. Filevision was
a tremendous help. I deal with fairly
small files and ask "What can you tell
me about thaP" questions. The "that"
is often a piece of an image, so File
vision has found a home with me
even though it will not remain my only
Macintosh database manager. _

These new guides
make it easy.

If you can operate a computer; you
can reRair it. Ninety percent of all
computer problems can be fixed
with nothing more than a screw
driver and a multimeter. Chilton's
Computer Repair Guides will show
you how.
Each is filled with complete step-by
step diagnosis and repair instructions.
They're easy to follow and fully
illustrated with clear photos and
helpful drawings.
Chilton's Computer Repair Guides
cover most systems and components
including disks, disk drives, power
supplies, keyboards, printers and
monitors.
Whether you own an IBM PC or any
Apple Series II, one of these guides
will help you save downtime and
costly repair bills by repairing it
yourself. Get the Chilton Computer
Repair Guide for your computer
today!

For a free Chilton Computer Book
Catalog, write to our Marketing
Department.

CHILTON~
RADNOR, PENNSYLVANIA 19089

800-345-1214

ONE OF THE ABC PlBUSHING • COMPAN'ES
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Crisp, clean, hardcopy graphics make dramatic im
pressions. Now, with Houston Instrument's PC Plotter,
you have an affordable way to link the power of
graphics to your personal computer. The PC Plotter
produces quality graphics at a price you won't mind
paying. It allows you to produce vibrant line, bar, and
pie charts using eight different colors on either paper
or overhead transparencies. And you can create either
8V2" x 11" or 11" x 17" graphics.

Whether you're a computer wizard or novice, the
PC Plotter is simple to operate and can be used with
virtually any computer on the market today. Plus, your
graphics software choices are unlimited. Houston
Instrument products are supported by a versatile
collection of more than 250 graphics software packages.

For example, just take a look at the above photo and
you'll see plots created by PFS:® Graph, Lotus®
1-2-3,'" Peachtree Business Graphics System,T" Design
Intelligence,'M Energraphics,TM and Smart Spreadsheet
with Graphics.

Make the most out of owning an IBM,® Apple® or
other personal computer. Give it a PC Plotter. .. and
give your presentations the visual advantage you need
to win in business.

Visit your authorized Houston Instrument dealer or
local computer store today and ask for a demonstra
tion of the PC Plotter. For more information, call us at
800-531-5205. Texas residents may phone (512) 835-0900.
Houston Instrument products are designed, marketed, and
manufactured in Austin, Texas.

Du0000(50w
Ins1'rumen1'
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S·Q·F·T·W·A·R·E

DB Master
for the Macintosh

An
easy-to-use

database
manager

with a
few flaws

BY
JEFFREY M. JACQUES

Jeffrey M. Jacques is a SlXiology
professor with extensive experience

on mainframes. minicomputers. and
microcomputers. He can be reached

at the Department of Sociology.
Florida A&M University.
Tallahassee. FL 32307.

Stoneware's Macintosh version of DB
Master boasts easy access to the
icon structure. pull-down menus.

and a file size that any home or small
business user would be unlikely to out
grow-44 disks, or 20 megabytes on a hard
disk or cartridge system. Each record can
handle as many as 100 fields, 3000 charac
ters per record, and 20 complex computed
fields that can include logical tests of other
fields (IF ... THEN type) and arithmetic
functions such as SORT. ABS, and RND.
Stoneware's program costs S195.

Upon booting, DB Master gives you two
application options, Create File and Use
File. Create File lets you define the field
names, data types, formulas for computed
fields, and so on. Use File lets you use a file
that you have previously created. The pro
gram also comes with a test file, called
Cities, with three dozen fields and records
for 82 cities.

When you double-click the Create File ap
plication, DB Master explains that you can
either design a new form for a file or re
design a previous form. The program then
presents a gray screen with the title "Design
Form" and several menu options.

To design a new form, you simply click the
mouse anywhere within the screen and type
in the name of your first field. The program
allows both uppercase and lowercase char
acters, and you can change the way char
acters are displayed on the screen by pull
ing down a Print Style option from the
menu. The program lets you display each
of the field labels (or the data in the field)
in any of seven Macintosh fonts, five sizes,
and six styles. Using one font for field labels
and a different font. size, or style for the
data lets you clearly distinguish field labels
from the data in that field. The program
supports the various fonts in data entry,
editing, and retrieval. but not in printing
reports (more on that later). Each field label
is limited to a maximum of 63 characters,
and you are limited to a maximum of 100
fields in a form.

When you are done entering the label.
you click the mouse in another part of the
screen and DB Master automatically assigns
a field number to the previous field. If you
wish to move a field to another location on
the screen, you can choose Cut and Paste
commands from the menu.

You can also use pull-down menus to set
field types (alphanumeric. numeric with up
to two decimal places, or date) and field
length (a maximum of 21 characters for a
numeric field and about 3000 characters for
a single alphanumeric entry). The more
fields, the fewer the number of bytes pos
sible for any other field since the maximum
record length is 3000 bytes.

Another field option, Enter Formula,
allows a field to get its value from computa
tions based on another field or fields. For
example, the value of Field 3, automatical
ly computed by DB Master at the time of
report generation, might be "Field I - Field
2." Each formula may be up to 240 charac
ters long, and you can have up to 20 com
puted fields in a form.

You can define a key field or fields, the
fields by which DB Master will automatically
sort records as you enter them. The key
may include as few as one field or as many
fields as you wish, up to a total of 40 char
acters for the entire key. If you do not
choose a key field, the program selects the
first field as the key by default.

Once you have defined all the fields, the
File menu lets you title and save your form.
DB Master then takes you back to the
Macintosh desktop, where you can begin
using your newly created form. Unfortunate
ly. the program doesn't ask you if you want
to quit Create File when you save the form:
it automatically takes you out to the
desktop, which is inconvenient if you want
to create more than one form at a time.

USE FILE
When you double-click the Use File icon, DB
Master presents a dialogue box with the

(continuedj
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Figure I: Wilen sorting numeric data, as in this profit-and-Ioss report. DB Master
lists positive values first Small negative values are listed before extreme negative values.

names of files available for you to use.
(You can also double-click on the icon
for a particular file, but the program
still requires you to choose the file
from the dialogue box, an annoying
duplication of effort) A menu selec
tion called Record lets you add new
records, set selection criteria for a
retrieval. delete records, and so on.
You may also use command-key com
binations to select these functions
from the keyboard

Adding a new record is straightfor
ward, although rather slow and some
times tedious. When you select the
Add New Records option, DB Master
presents you with a copy of your form
and white-boxed areas for data entry.
You simply enter the essential infor
mation for each field and press Return
or click the mouse on a new field to
move on. You can shift back and forth
between fields and edit the record at
any time using keyboard commands
or a pull-down Edit menu to cut. copy,
paste, or erase text

When you've finished entering all
the data for the first record, DB
Master accesses the disk, saves the
data, and gives you another blank
form to fill in.

To help with the drudgery of data

05-17-85
Acme I,~ i dge t

889.79
910.44
951.10

1343.22
1347.18

-6.56
-8.95

-62.22
-90.00

-110.44
-878.21

-1166.84

01-29-84
09-29-84
06-29-84
03-29-84
10-29-84
12-29-84
11-29-84
08-29-84
02-29-84
07-29-84
05-29-84
04-29-84

REVIEW: DB MASTER

entry, you can select Set Field
Defaults. For example, suppose you
are developing a mailing list and many
of the people on the list live in the
same city and state; you can store the
city and state names in the appro
priate fields. When you ask to add
another record, DB Master automati
cally fills in these fields with the
specified text (You can easily edit the
fields when the default values are in
appropriate.) This option can save
considerable time.

REPORT GENERATION
DB Master lets you generate colum
nar reports with a wide variety of op
tions (sort fields, column titles, tab
distance between columns, etc.). The
program makes it easy to select fields,
organize them in order, title each
field, compute sum totals and sub
totals for numeric fields and counts/
subcounts for alphanumeric fields,
and select records based on one or
several criteria,

DB Master lets you store more
report formats than you are likely to
ever use-2 55 in any file-and you
may use up to 10 sort levels when
creating a report You may print
reports to the screen, the printer, or

a disk file that you can edit with Mac
Write or Microsoft Word.

BYTE BENCHMARKS
An important feature of any database
system is how fast it can sort and
retrieve stored information. The BYTE
standard database benchmark con
sists of 1000 records, each with 100
characters divided into four fields. The
first field in this test was a 4-character
numeric field with values ranging from
1000 to 2000. This was the key field,
and the program automatically in
dexed records according to this field
when they were entered. Conse
quently, sorting and retrieving records
with this field was very fast

A more accurate test is to measure
a nonindexed field. For this reason,
the remaining 96 characters of each
record were equally divided into three
fields of 32 alphanumeric characters
each. The first of these three fields
had 32 haphazard values entered
from the keyboard, and the bench
marks were conducted using this field.

BYTE's first benchmark measures
sorting speed (see the graphs on the
'At a Glance" page) DB Master's sort
ing speed is difficult to judge since the
sorting routine is couched within the
larger report routine. Therefore, the
elapsed time included the amount of
time DB Master spent writing the out
put to the screen or into a text file on
disk. The program took 18 minutes to
print the report to the screen and
more than 12 minutes to print it into
a text file.

When I sort a numeric field in as
cending order, I expect the most ex
treme negative value to be listed first.
followed by less extreme negative
values, small positive values, and then
large positive values. DB Master, how
ever, sorts numeric data in ascending
order by listing all the positive values
first and the negative values next The
positive values are sorted as I would
expect However. small negative
values (for example, - I, - 5) are listed
before the extreme negative values
(- 100, - 500). Figure I shows a profit
and-loss report for a small company
during a year, sorted according to the

(continued)
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AT A GLANCE

Name
DB Master (Macintosh
version)

Type
Database manager

Manufacturer
Stoneware Inc.
50 Belvedere St.
San Rafael, CA 94902
(415) 454·6500

Format
3'12-inch disk

Computer
Apple Macintosh with 128K

Language
Pascal

Price
$195

SORT (SEC)
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DB MASTER

The graphs show the results of the BYTE
benchmark tests on DB Master and Microsoft
File, using a standard database of 1000
records. each with 100 characters. Tests were
performed using the second field, a non·
indexed, 32·character alphanumeric field. Sort

RECORD ACCESS (SEC)
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o

1/\1 MICROSOFT FILE

measures the time required to sort the records,
and Record Access measures the time reo
quired to find the last record, both using the
nonindexed field. Note that the Sort time for DB
Master includes the time required to print the
report to the screen.

numeric field S Profit/Loss. ot quite
what I expected

The second BYTE benchmark
measures record accessing. This is
more straightforward It involves find
ing the last record in the file (using a
nonmdexed field), a task that took DB
Master approximately 40 seconds.
Retrievals are faster when you search
using the key-just about instantane
ous. That should not surprise anyone
since the program uses ISAM (in
dexed sequential-access method) file
structure. The actual elapsed time in
retrieving a record has more to do
with time spent accessing the disk
than it has to do with the software. If
you have a hard disk, you'll find it
even faster.

DB Master lets you search for
records using the logical operators =,

<, >, ~, ~, and < >. You can also
retrieve using multiple fields and link
these fields using logical A Ds or
ORs. You may enter up to 20 selec
tion criteria for any retrieval.

CLOSER EXAMINATION
While DB Master can do many things,
there are several things it cannot do
well. if at all. First DB Master does not
let you join files: that is, you cannot
match records from different forms by
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a specific key and then retrieve unique
data from more than one file. Second,
designing noncolumnar reports is
awkward and time-consuming and re
quires considerable effort. For exam
ple, handling invoice reports when
you have many different entries for
products for some people and few for
others, as well as the need to com
pute discounts, taxes, and totals
across items, is not easy for a novice
user. Furthermore, it is difficult to print
the field names and the associated
data for that field when designing a
report. (You have to create a new field
that houses the field name as an
alphanumeric entry and then print
both fields if you wish to include field
labels)

Producing standard mailing labels is
not difficult. You just choose the ap
propriate fields from your larger file,
indicate that you want to start a new
line for street-address information, set
the page length, number of blank
lines, etc., and then print the report.
But DB Master works only with single
labels where each label is on a
separate section of the pin-fed paper.
It does not let you perform any string
functions, so to sort on zip code or
state, you'd have to have a separate
field for each. Further, the program

lacks a mail-merge facility for match
ing names/addresses with a text or let
ter document.

Printed reports are strikingly limited
in output styles. Your reports, if you
use an Imagewriter, are limited to
standard text output of pica, elite,
condensed, and so on. All those fancy
Macintosh fonts are visible only on
the data-entry form, not on the
printed report. Although DB Master
supports a LaserWriter and provides
a small set of additional print styles
and sizes, it does not come near to
using the Mac's printer capabilities.
Rather, you have to dump the output
to your word processor and use its
editing and printing capabilities.
Pretty shabby for Mac software.

One of my common tasks, creating
annotated bibliographies, is difficult
using DB Master. While I can define
several fields as long alphanumeric
data fields, thus allowing several lines
of information for that field, editing
facilities are incomplete It is easy to
add and delete information in fields
where the number of characters is
considerably below the field-length
limit but it's cumbersome to add in
formation when the stored data is at
the length limit. When I inserted ad-

lcontinued)
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ditional information in a field that had
many characters, the data at the end
of the field was dropped immediate
ly Even if I deleted some other char
acters, those dropped characters did
not reappear. There's no temporary
storage area that would have allowed
me to modify the entry-enter the
needed additional information, re
examine the· entry. and then delete
unneeded characters-the way I
typically work.

These limitations may not be impor
tant to some of you, but I found other
essential applications missing, too.
Perhaps the most disappointing fea
ture of this version of DB Master is
that all data entry must be done from
the keyboard. Currently there is no
way to directly read data from another
database-management system, nor is
there any way to read OIF files from
a spreadsheet program. The bottom
line is this: If you have a new applica-

REVIEW: DB MASTER

tion and have no other machine-read
able data sources, then this package
might make sense; otherwise, you're
going to be reentering a lot of data.

DOCUMENTATION
The documentation provided with DB
Master is easy reading, is generally
straight to the point. and usually pro
vides backup for what may not be ap
parent when using the software and
the help screens. The documentation
comes in two parts. The first. a
13-page document called Getting
Started, covers the essentials of how
to back up your program disk, retrieve
information using the Cities file
tutorial. and design, build, and
retrieve data with your own form. The
second and larger document. the
user's guide, is good at providing
worked examples and serving as an
overall reference for creating a form
and doing retrievals. It needs con-

siderable work (especially for the
novice user) on designing reports,
thinking through issues, and develop
ing applications.

Along with the documentation, you
get a single program disk. It is not
copy-protected. You also get a single
machine license agreement. a regis
tration card. and a telephone number
to Stoneware's technical support
personnel.

CONCWSIONS
Although DB Master is easy to use
and has some nice features, it does
not meet my expectations for a data
base-management system on the
Macintosh. The product has the basic
code to be a good file-management
system, but it needs better interfacing
to other software, more regard for
users and their needs, better report
documentation, and better use of the
Macintosh's printing potential. •

THE $2995
12 DEVELOPMENT
SYSTEM

Turns any personal computer into a
complete, integrated microprocessor
DEVELOPMENT SYSTEM. The
control/display program runs under
MS-DOS, CP/M, or ISIS, and con
trols the UDL via an RS-232 port.

IN·CIRCUIT
EMULATOR

32K bytes of EMULATION ROM
(128K max) allows you to make
program patches instantly. You can
stop the program at break-point,
single-step, and display or change
registers, ports and memory. The
target processor stays in its socket
for perfect transparency.

OR WRITE:

BUS STATE
ANALYZER

Features four-step sequential
triggering, selective trace, and pass
and delay counters. Symbolic trace
disassemblers and debuggers are
available for Z-80, NSC-800, 8048,
6301, R65, 6500, 6800, 6801, 6802,
6805, 6809, 8051, 8085, Z-8, 1802,
8088/80188, 8086/80186, and 68000/8.

EPROM/EEPROM
PROGRAMMER

Doubles as a stimulus generator
during system checkout. Handles
24 and 28 pin devices up to 27256.

FOR FURTHER INFORMATION
TELEPHONE JOHN STANLEY

(415) 361·8883

~~-~~~-_ ....... -.-
~== E'i.E~ INSTRUMENTS, INC. 702 MARSHALL STREET • SUITE 614 • REDWOOD CITY, CA 94064
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Thenext step
for yourPC
isn't as bigas
you think.



Introducingthe

The bestof
bothworlds.

For owners of IBM Personal
Computers, combining personal
productivity and business
applications is now less of a leap
than ever before.

11M

=

'"'"'"11"""
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There's a new IBM product that
marries the IBM System/36 and
the IBM Personal Computer to
give you the best of both worlds.

~eetthenewest~enruber

ofthe System/36 Family.
It's called the IBM Systeml36 PC.
Very small but it opens up new

worlds for your personal computer.
Very affordable with a price
starting at $5,995, yet capable of
running System/36 programs that
will help you run your business.

Even if you've nev~r

owned a computer before,
this can be your first
business system, instantly
offering the capability of
running your business right
now and expanding it in

the future.

~ultiuser syste~.
System/36 PC can be a

standalone computer for small
companies or a departmental
system or even part of a
distributed network for larger
companies, providing multiuser
access to data.

The System/36 PC is made up
of a 5364 Processor attached to
an IBM PC, PC XT or PC AT.
And you can connect up to three
more of these personal computers.
Or you c~n connect terminals
such as System/36 printers or
displays.

Flexibility.
Whether your business has

two employees or more than
2,000, the System/36 PC can
combine the personal
productivity of your PC with the
business appl ications of the
System/36 Family.

The Systeml36 can handle all
facets of your business
distribution, sales analysis and
general ledger functions.
Accounts payable, inventory
control and payroll.



-------------------------------------------------------------------

IBM System/36 PC.
computers or System/36
terminals.

Anyone of these processors
can function as the central

Easy to use. processor in your office. Each
The Systeml36 PC is easy to can communicate with PCs or

learn and to use. If you need larger systems, giving
And you can get traditional PC assistance, it has over 2,800 communication and connectivity

functions such as spreadsheets "help" screens that take you new meaning by allowing
and word processing. step-by-step through any rough departments to share data.

Software for the Systeml36 has spots. You can merge data you've So if your dreams are big but
been developed over the years generated on your PC with your office is small, the new
and has proven invaluable in all information that's on your Systeml36 PC is the perfect step
kinds of businesses of all sizes. Systeml36 Pc. And you can for you to take. You not on]y get
And with the thousands of share information that is stored the best of both worlds, you also
programs written for both IBM in the Systeml36 PC with other get IBM product reliability. And
PC and Systeml36, the sky's the attached IBM Personal authorized IBM on-site service is
limit for business and planning Computers or Systeml36 available anywhere in the U.S.A.
applications. terminals. For a free brochure on the IBM

The Systeml36 PC even Compatibility is high so that Systeml36 PC or for information
provides you with data security you can keep on using many of on product availability from
features so that the right data the PC peripherals and programs participating IBM Product
gets into the right hands. you may already own. Centers, Authorized PC Dealers

Small yet powerful. Easy growth. or Value Added Dealers, call
All of this processing power What happens when your 1800 IBM-2468, ex.t.l04, LL. Or.

can sit right on a desk or under it small office becomes bigger? call your IBM marketIng representatIve.
-either horizontally or vertically. That's what the Systeml36 =:=-:-:.==. =(J)
It measures a mere 21%"xl6%" Family is all about. No matter :: ::-:':E:
x61/2"-about the what size your business, there's a ==-= ':' =
size of a small member of the Systeml36 Family
suitcase. that can help you do whatever
. .Yet ~s s~all as \'\\'''\.. you do, better.
It IS, thIS !Jttle box . '-As your needs become greater,
has multiple processors, with there's the mid-sized 5362
main memory that can be processor that offers
dedicated to running your greater performance and
business functions. In plain can handle up to 22
English, this me~ns you can get personal computers or ~~\,.,.~".".,
better response tIme. The Systeml36 terminals. • 1 :

Systeml36 PC comes with a Then there's the original
1. 2 MB diskette drive and either Systeml36-the 5360 processor
40 or 80 MB disk storage, -the largest member of the
depending on your information Systeml36 Family, which can
storage needs. handle up to 36 personal
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The rush to Revelation has iust begun.
When ordinary database manage

ment software isn't enough, enlight
ened users are switching by leaps and
bounds to Revelation, the complete
database and applications environment.

That's because Revelation includes
powerful tools to create applications in
no time. Plus advanced features that
help users get the most from their sys
tem day in and day out.

For software developers, there's a
powerful applications generator that
builds files, fields, menus and reports.

For corporate users, Network Rev
elation is already off and running on

both IBM's® PC Network and any hard
ware running Novell NetWare~

For hard-core programmers, Rev
elation's R/BASIC procedural lan
guage combines the best of BASIC
with the structure and logic of C.

And for everyone, there's an
advanced query language and report
writer that's fluent in everyday English
and eager to learn new expressions.

The secret is incomparable tech
nology: variable-length fields to con
serve precious disk space; unlimited
files, fields and records; data diction
aries that make it easy to change your

database when you change your mind;
plus a high-speed compiler to accelerate
program execution. And, of course, con
version utilities for dBase II® and Lotus
1-2-31M are included at no extra cost.

Revelation isn't for everyone. But
if you're ready for a database manage
ment system you'll never outgrow, rush
to your nearby dealer.

Ask for an unforgettable demon
stration of Revelation's superior
capabilities.

IBM is a registered trademark ofInternational
Bu.siness Machines. Net Ware is a trademarkofNovel/, [nc.,
dBase II is a registered trademark ofAshton· Tate. [·2·3 is
a trademark ofLotus Development CorPoration.

Cosmos, Inc., 19530 Pacific Highway S.
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COSMOS'" Seattle, WA 98188, (206) 824-9942
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Paradise Modular
Graphics Card

A multi..
function

color/graphics
card for the

IBM PC

BY HARRY KRAUSE

Harry Krause IPOB 596, Great
Falls, VA 22066) is a marketing

consultant wlio claims lie got
involved witli microcomputers out of

self-defense after seeing tliem pop up
overniglit on clients' desks

M any owners of IBM Personal
Computers (PCs) face the prob
lem of wanting both the crisp

display of a monochrome monitor for word
processing and the color and graphics avail
able with IBM's color/graphics-display
adapter. An obvious, but expensive, solu
tion is to have both the monochrome and
color/graphics cards in your computer. A
less expensive solution is to use the
Paradise Systems Modular Graphics Card
(see photo I)

The Paradise card is functionally equiva
lent to both the IBM color/graphics card and
the monochrome-display card together. It
can display color on an RGB (red-green
blue) monitor and display graphics on a
monochrome monitor, Paradise's card trans
lates the 16 colors into levels of image in
tensity on a monochrome monitor.

The Modular Graphics Card lives up to its
name by letting you plug in modules for
serial and parallel ports, a game-control in
terface, a floppy-disk-drive controller, a
clock/calendar, and additional RAM
(random-access read/write memory),

I have worked with the card for several
months and it has performed beautifully
Text-based programs are displayed with the
same high quality I expect from a mono
chrome monitor, and full-size graphics auto
matically pop up on the same screen, The
card will properly drive any kind of moni
tor used with IBM PCs: TTL (transistor
transistor logic) monochrome, composite
monochrome, or RGB, There is no advan
tage, however, to using the card with either
RGB or composite monitors because the
display quality with these devices is no bet
ter than with the IBM color/graphics card,

INSTALLATION
The full-length adapter card is packaged
with a 60-page instruction manual and a
software disk, Many PC users who buy a
new card just pop it into their machines
without reading the manuaL I wouldn't
recommend doing this with the Modular

Graphics Card, You have to check positions
of several switches or jumpers on the card
or in the PC before you do anything else,
In fact. a headline on the first page of the
manual warns: "If you read nothing else,
read this'" The headline is followed by clear
ly worded instructions and an illustration of
the card, Depending on the equipment
you've got. some of the instructions will
apply First. you've got to let your PC know,
by setting the proper DIP (dual in-line
package) switch on its motherboard, that
the Paradise card functions as a col
or/graphics adapter. Second, you must ex
amine the Paradise card and move a jumper
or two to let it know whether you're using
an RGB or composite-video monitor or a
TTL monochrome monitor.

Once you've set the switches and
jumpers, you can insert the Paradise card
into an empty slot in the PC

For software installation, Paradise sup
plies a disk of files necessary to configure
the graphics board to the system being
used, You invoke most of these through an
on-screen menu program called MGPREP
After providing instructions, MGPREP dis
plays the main menu, which appears as a
table of configuration data, You can select
a monitor from a list of several selections,
such as RGB/COMP. laxan, Eagle/Amdek,
and Princeton,

With the Mode option, you select the
video-display mode, The list includes
80-column text. black-and-white monitor
with 40-column display, and color monitor
with 40-column display The Mono Card
selection is for cases where you also have
IBM's monochrome-display adapter in the
computer and want the machine to boot up
using that card and the monochrome moni
tor.

The Centering menu selection lets you ad
just the display for use with a television set.
composite monitor. or RGB monitor. When
invoked, the routine runs a centering pat
tern on the display When the pattern is too

(continued)
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AT A GLANCE

Name
Modular Graphics Card

Type
Display adapter for text and graphics

Manufacturer
Paradise Systems Inc.
150 North Hill Dr.
Brisbane, CA 94005
(415) 468-6000

Size
Full-size PC card, 13 by 4 inches; occupies
one slot

Equipment Needed
IBM PC or compatible with an available slot
and one disk drive

Features
Invisible shifting between text and graphics
modes on TTL monitors; modular
construction to accommodate add-ons

Options
Add-on modules parallel printer port ($95),
game port ($95), serial port ($95),
clock/calendar and 256K RAM ($275),
384K RAM ($275), floppy-disk controller
($275)

Documentation
60-page owner's manual

Price
$395 for fully functional display adapter

warranty
One year, limited

REVIEW: PARADISE CARD

far to the right or to the left. you can
tap the appropriate arrow keys on the
computer's keyboard in order to
center it.

When you are finished configuring.
you can select the Install option and
MGPREP will create an MGCCOM
disk file incorporating your selections.
MGPREP is clever enough to include
another option that allows the
MGCCOM file to be automatically in
serted into your computer's AUTO
EXEC BAT file. MGPREP's menu also
lets you set parameters for many of

the options (additional memory, serial
port. controller, etc.) available for the
Paradise card.

RESISTORS AND PIXELS
At this point. I ought to mention an
installation anomaly. I had no diffi
culties installing the Paradise card in
an IBM PC with an IBM green-screen
monitor But I prefer amber displays,
so I tried the card with an Amdek
310A The program loaded properly,
but the screen remained blank. I
turned the monitor off and then
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Photo I: Modular Graphics Card from Paradise Systems fits into any full-size slot in
an IBM PC or compatible, The connector at the bottom right of the photo mates with a
cable from a monochrome TTL monitor Also shown are two of Paradise's optional add
on modules: at the top is a combination RAM/clock card, and below that. a serial
adapter card.



REVIEW: PARADISE CARD

turned it on again-it worked fine.
Puzzled. I called Paradise and spoke
with a technical representative. Ap
parently, early versions of the Amdek
310A included a resistor-protective
circuit that created a mode-shifting
problem when used with boards like
those built by Paradise Systems The
solution is to snip off one end of the
offending resistor. Before hacking up
my monitor. I verified the information
with Amdek. Sure enough, Amdek
had issued a service bulletin identify
ing the resistor as a special problem
and recommended disabling it. I
opened up the monitor. cut a lead off
the offending resistor. and the prob
lem disappeared (The monitor is
potentially the most dangerous
peripheral because of high voltages
You might want to have a dealer make
any modifications.)

My AUTDEXEC.BAT file sets several
system parameters and leaves me at
the operating-system prompt. Adding
MGC.COM to the batch file did not
seem to change anything. The char
acters on the display, however, were
ever so slightly different than what I
was used to seeing. They looked a lit
tle more squared off but were still
very readable: when I scrolled
through a display of my hard-disk
directory. there was no flicker. Reading
the Paradise instruction booklet. I
discovered that. while the characters
Qisplayed in the nongraphics mode
are the same size as with the IBM
monochrome card (a 7 by 9 matrix of
pixels). the character matrix-the
matrix in which characters are
formed-is 8 by 14, a tad smaller than
the IBM's. The squared-off characters
also appear with the Paradise card's
graphics mode. The displayed charac
ters aren't of a lesser quality than
those generated by IBM equipment:
they are just a little different.

I ran BASICA and then selected and
invoked a couple of programs I hadn't
been able to run before installing the
new card. They use graphics that
simply won't display on the mono
chrome adapter/TTL monitor com..
bination. These are simple graphics
demonstration programs I download
ed from IBM PC-oriented bulletin

boards. They run now on my Amdek
just as I had seen them run on
graphics monitors.

I had to slightly reconfigure some
of my nongraphics programs to ac
commodate the new setup. For word
processing, I use Volkswriter Deluxe,
a program with an elaborate but easy
to-use setup file that allows it to be
customized for an assortment of IBM
PC-compatibles and peripherals The
program's configuration file asks you
to specify what type of graphics card/
monitor combination you're using. I
had previously set a monochrome
card/monochrome monitor combina
tion. With the Paradise card installed,
I had to reconfigure and tell the pro
gram I was now using a graphics card/
monitor combination. Once Volks
writer Deluxe was reconfigured, it ran
without a glitch If you're familiar with
Lotus 1-2-3, you know about the selec
tion of monitor drivers. If you've been
running 1-2-3 with a monochrome
adapter/monitor combination and you
install the Paradise, you'll have to use
the Lotus configuration program to
select another display driver. The
benefit will be apparent: you will now
be able to display the Lotus graphics
that were previously unavailable.

CONCWSION
Between my software and that owned
by my colleagues, I have access to
hundreds of programs that run on
IBM PCs and compatibles. I checked
several dozen graphics-based pro
grams with the Paradise and they all
ran as they should: I actually did not
come across a program that would
not. To check on compatibility with
lesser-known computers, I opened up
an Eagle 'TUrbo and popped in the
Paradise card. It worked as it did on
an IBM PC beautifully

In looking through my notes for
ways in which Paradise could improve
the product. I don't see much. If you
follow the directions, the card is easy
to install. And it performs exactly as
advertised. Paradise Systems' Modu
lar Graphics Card is one of the few
products I've evaluated that I'd con
sider purchasing for my own
system. _

inquiry ,14

CProgrammers:
Program

three times faster
with Instant-eTM

Instant-CTM is an optimizing interpreter
for the Clanguage that can make pro
gramming in Cthree or more times faster
than using old-fashioned compilers and
loaders. The interpreter environment
makes Cas easy to use as Basic. Yet
Instant-CTM is 20 to 50 times faster than
interpreted Basic. This new interactive
development environment gives you:

Instant Editing. The fuU-screen editor is
built into Instant-CTM for immediate use.
You don't wait for a separate editor pro
gram to start up.
Instant Error Correction. You can
check syntax in the editor. Each error
message is displayed on the screen with
the cursor set to the trouble spot, ready
for your correction. Errors are reported
clearly, by the editor, and only one at a
time.
Instant Execution. Instant-CTM uses
no assembler or loader. You can execute
your program as soon as you finish
editing.
Instant Testing. You can immediately
execute any Cstatement or function, set
variables, or evaluate expressions. Your
results are displayed automaticaUy.
Instant Symbolic Debugging. Watch
execution by single statement stepping.
Debugging features are built-in; you don't
need to recompile or reload using special
options.
Instant Loading. Directly generates .EXE
or .CMD files at your request to create
stand-alone versions of your programs.
Instant Floating Point. Uses 8087* co
processor if present.
Instant Compatibility. FoUows K& R
standards. Comprehensive standard
library provided, with source code.
Instant Satisfaction. Guaranteed, or
your money back. In,stant-CTM
IS available now, and works under
PC-DOS, MS-DOS*, and CP/M-86*.
Find out how Instant-CTM is changing
the way thatyrogramming is done.
Instant-cr is S495. cau or write for
more information.

Rational
Systems, Inc.

(617) 653-6194
PO. Box 480

Natick, Mass. 01760
lr:ult'lI1:trb \1S·IHIS (\Iinu~.fl Corp.), xnx- (Inll'! Olrp ). CPI.\I·X(l
(I"J.:II;lllk~t·:IH"h. Itll' I. In:.tlnl-C (Rational SY~ll·m.... lllr I
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PRODUCE STUDIO-QUALITY
TRUE-COLOR PICTURES ON YOUR PC

Now you can create and edit studio
quality pictures on your IBM* PC or
compatible computer with the
IMiGIT PLUS™color system.
Anything a video camera can see 
people, products, scenery and
artwork - can be computerized in
256 colors using the IMiGIT PLUS
color system. Pictures are captured
and displayed in their original "true
color" so you do not have to spend
hours recoloring to attain a "real-life
look". Images can be enhanced with
text, line art and other graphics for
business presentations, art studio,
education, engineering, architecture
and television applications.

Professional Quality -
Special Effects
Pictures are captured at a resolution
of 512 x 512 x 256 colors selectable
from a 16 million color pallette.
Captured images can be modified
with editing tools such as: multi-font
annotation, line and freehand
drawing, filled and unfilled boxes and

circles, texturing, color fill, curve
fitting and rubberstamping. A cut and
paste feature allows "cut art",
previously saved to disk as picture
sections, to be recalled and
overlayed on the display. This editing
sophistication lets you create
complex graphics as well as
dramatic and illusionary special
effects.

Designed for the User
The IMiGIT PLUS color system is
easy-to-use and versatile.
Completely icon-driven, you can
quickly learn to master the powerful
editing tools. Also, you can select the
various editing commands using the
keyboard, popular mouse devices or
digitizing tablets. Captured color
pictures can be displayed for editing,
saved and retrieved from disk,
printed, and recorded on 35mm
slides for professional presentations.

CHORUS

IMiGIT PLUS is available as a
hardware/software combination, an
add-on system, and as a complete
IBM AT graphic workstation. The
software and PC-EVE color capture
board are priced at $1,295. The
IMiGIT PLUS system includes a color
camera, RGB monitor, graphics
adapter, software/hardware package
with expansion chassis priced at
$9,500. The workstation is priced at
$18,000 and includes an IBM AT with
20MB disk, IMiGIT PLUS software,
PC-EVE'M capture board,
Colorverter™, graphics display card,
digitizing tablet, color cameral
accessories, and a high resolution
RGB analog monitor.

For more information on IMiGIT
PLUS or our other imaging products
for applications in data base
management, communications and
image capture, please write or call
1-800-0CHORUS or 603-424-2900.
Inquiry 62

TM: IMiGIT PLUS, Colorverter and PC-EYE are trade
marks of Chorus Data Systems. Inc.

*: IBM is a trademark of International Business
Machines

Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054



The RAMDISI(-64
Fast disk

access on the
Commodore

64 at a
reasonable

price

BY WARREN BLOCK

Warren Block is majoring in
computers and mathematics at

Chadron State College. He can be
reached at 64 5 King St.. Chadron.

NE 69337.

H·A·R·D·W·A·R·E

A n alternative to Commodore's
1541 disk drive for the Commo
dore 64 is P 'Technologies' RAM

DISK-64. which simulates a disk drive with
dynamic RAM (random-access read/write
memory) chips. Until now. most RAM disks
that imitate small-capacity disk drives had
at least 128K bytes of RAM and cost in the
neighborhood of S400. RAMDISK-64 has
64K bytes of RAM. is expandable to 256K
bytes. and costs only S149. RAMDISK-64 re
quires a motherboard expansion chassis for
the Commodore 64's cartridge port. C-64s
without the expansion will require an addi
tional extender board (SIO). The RAM
DISK-64 with 256K bytes costs S350.

The RAMDISK-64 package includes the
RAM disk itself (a rather small cartridge).
a copyable disk containing the RAM disk's
software. and a small user's manual. I also
purchased the no-frills extender board.

First. I plugged the extender board into
the cartridge port on the C-64. Then I
plugged RAMDISK·64 into the extender
board's socket. If you switch cartridges fre
quently. you should buy a motherboard
with enable/disable switches for each car
tridge; this makes life easier for you and
your computer. The manual. which is clearly
written and easy to follow. suggested that
I load a test/diagnostics program from the
disk. When I ran the utility. it printed RAM
DISK-54 FUNCTIONAL!!! I then loaded the
Fast-Drive program and ran it as instructed.
Everything worked the first time through;
the computer displayed RAMDISK-64's di
rectory. In its 64K-byte configuration. the
RAM drive has a capacity of 254 blocks. or
about one-third that of a normal disk drive.

COMPATIBILITY
I used a straightforward procedure to check
compatibility with programs that alter the
C-64's operating system. After loading the
version of Fast-Drive that goes at the top
of BASIC memory. I loaded and tried to ex
ecute such programs. Most worked without
a hitch. However. my word processor.

R·E·V·I·E·W

SpeedScript. begins by clearing memory; it
refused to work with the Fast-Drive soft
ware. The program worked as if RAM
DISK-64 were not present. Supermon. a ma
chine-language monitor. will not save files
to RAMDISK-64. This is minor since sending
object files from the assembler to the RAM
drive is easier than saving them through
Supermon.

In the most difficult test. I ran my assem
bler's initialization program. which loads the
DOS Wedge. the Supermon monitor. and
then an assembler. This is not a fair test
because all three alter the C64's operating
system in different ways. Nonetheless. all ex
ecuted perfectly. and I still had 28K bytes
of BASIC memory left. This is sufficient
space for an assembler development sys
tem. If you need more free memory. you
can load a version of the Fast-Drive program
into the 4K-byte block of free RAM at 49152
(COOO hexadecimal); this leaves the normal
38K bytes free for BASIC programming. I
prefer to place Fast-Drive at the top of
BASIC. keeping the 4K-byte block free for
assembler programs.

USING RAMDISK-64
The RAM drive is fairly simple to use. The
Fast-Drive program installs the RAM drive
as device number 15. making references
very similar to those used for the "real" disk
drive. For example. you can view RAM
DISK-64's directory by typing LOAD "$",15.
Unlike'the 1541. the directory is not actual
ly loaded into program memory so it will
not erase your program-one example of
the forethought that P 'Technologies put in
to the product.

It is just as easy to load and save pro
grams to the RAM drive. For example. to
load the program Filename. you type only
LOAD "FILENAME",15. As in the method
for the 1541. you use the Open statement
to scratch (delete) files. The Fast-Drive pro
gram recognizes "S:" to scratch a file and
"C:" to change the RAM drive's device

Icontinued)
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AT A GLANCE

Name
RAMOISK-64

Type
64K-byte RAM disk for the Commodore 64

Manufacturer
P Technologies
1555 Riverpark Dr., Suite 206
Sacramento, CA 95815
(916) 920-3226

Computer
Commodore 64 and 1541 disk drive

Documentation
21-page user's manual

Price
$149
Extender board $10

Audience
Programmers and software developers,
home users

REVIEW: RAMDISK-64

number. To scratch the file Filename,
you type OPEN 1, 15,0,"S:FILE
NAME". Typing OPEN 1,15,0, "C:20"
changes the device number of the
RAM drive to 20. Fast-Drive intercepts
the Open statements before they get
to the operating system; since they
never actually open files, you don't
need to close them.

The software also supports Commo
dore's "save with- replace" command.
To save a new file over an old one, you
use the conventional @: prefix before
the filename. The method is easier
than scratching an old file and saving
its replacement.

Fast-Drive includes two useful com
mands that let you transfer programs
and text files to or from RAMDISK-64
without going through program mem
ory. These Load and Save operations
are similar to the normal ones, except
that they cite RAMDISK-64's device
number at the end. For example. to

transfer a program called FILENAME.
BAS to the RAM disk. you enter the
command LOAD "FILENAME. BAS",
8,15. Similarly, SAVE "FILENAME",8,
15 saves the RAMDISK-64 contents of
the Filename file to the disk in the
1541 drive.

RAMDISK-64's transfer commands
let you copy text and object-code files
without the usual hassle. Copying text
files from disk to disk with a 1541 nor
mally requires entering a utility pro
gram. and copying object-code files
requires that you know their starting
and ending addresses. RAMDISK-64
greatly simplifies the copying process
Even if you didn't know the length and
starting and ending addresses of an
object-code file on a disk in the 1541
drive, LOAD "FILENAME",8,15
would transfer it to the RAM drive.
After you switch disks in the 1541.
SAVE "FILENAME",8,15 will dupli-

lco~ti~ued)

The Ecosoft Eco-C88 compiler for the 8088 and MSDOS is going to set a new
standard for price and performance. Consider the evidence:

We've continually improved Microstat since it was introduced in 1978, and
the latest release includes many new features you've wanted.

Microstat's algorithms have been designed to prevent numeric overflow errors
and yield unsurpassed accuracy. Microstafs price is $375.00 including the
user's manual and is available for the l80, 8086, 8088 CPU's and CP/ M80,
CP/M86, MS-DOS, and PC-DOS. To order, call or write .

•

E$

Compiler Eco-C8B Latia (1) C86 (1)

Seive 13 11 13
Fib 44 58 46
Deref 13 13 -
Matrix 21 29 27
Price '49.95 '500.00 '395.00

(I I Computer Language, Feb.. 1985. pp.73-102. Reprinted by permission.

Eco-C88 ReI. 2.20. on IBM PC with 2 floppy disks. 256K. Benchmarks from Feb..
1985 Computer Language.

Eco-C88 includes:
* All operators and data types (except bit fields)
* Error messages in English with page numbers that reference the C

Programming Guide - a real plus if you're just getting started in C.
* Over 170 library functions, including color and transcendentals
* New Library functions for treating memory as a file
* User-selectable ASM or OBJ output (no assembler requiredl
* 8087 support with 8087 sensed at runtime
* cc and "mini-make" for easy compiles (with source)
* Fast. efficient code for all IBM-PC, XT, AT and compatibles using MSDOS 2.1

or later.
* Complete user's manual
If ordered with the compiler, the C library source code (excluding transcen
dentalsl is $10.00 and the ISAM file handler (as published in the C
Programmer's Library, Que Corp) in OBJ format is an additional $15.00. Please
add $4.00 for shipping and handling. To order, call or write:

Ecosoft Inc.
6413 N. College Avenue
Indianapolis, IN 46220
(317) 255-6476 . 8:30-4:30

Interactive and Batch Processing

Expanded Data Management
Subsystem with New Data
Transforms

Reading data files created by other
programs (e.g.. Lotusl

3 types of Analysis of Variance

Time Series

Crosstabs and Chi-Square

Factorials, Permutations, and
Combinations

Hypothesis Tests

Data sets that can exceed memory

Multiple Regression (including
Stepwise)

Scatterplots lincluding best fit
regression)

Correlation Analysis

12 Nonparametric tests

8 Probability Distributions

Descriptive Statistics

Easy Installation

.~.
Trademarks: Eco-C88, Microstat (Ecosoft), CP/M !Digital Research), MSDOS (Microsoft), PC-DOS (iBM), l80 (lilogl, 8086, 8087, 8088 (intel).
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'DmB
Introducing EasyPIeL The new,

easy-to-use electronic mail system
fnJm CompuServe.

Finally! Electronic Mail that's so easy to
use you can start composing and sending
messages the first time you get online.

Designed for various experience levels,
EasyPlex has a menu mode with simple,
easy-to-follow directions for beginners,
and it lets experienced users save time by
working in the prompt or command modes.
With EasyPlex, you can compose, edi~ send,
file, and take advantage of sophisticated

options previouslyavailable only with more
expensive services.

CompuServes EasyPlex lets friends and
relatives, associations and dub members
communicate any time of the day or night.
And small business owners, real estate
professionals, insurance agents, lawyers,
writers, etc. can communicate quickly and
simply-either interoffice or interstate.
"Its Easy." "Just Plex it!"

Best of all, EasyPlex is available to all
CompuServe subscribers. And, along with
EasyPIex, you get hundreds of valuable and
entertaining computing options. Plus the
assurance of belonging to the larges~ fastest

growingcomputer information service in
the world and the premier supplier d
business information 10 FORIUNE 500
companies.

Startcommunicating! To buya
CompuServe Subscription Kit, see)'OUr
nearest computerdealer. To receive our
informative brochureor to orderdi~
call or write:

ColDpu8ervee

Information Services, P.O. Box 20212
5000 Arlington Centre Blvd., Columbus, Ohio 43220

800-848-8199 Inquiry 74
In Ohio, call 614-457-0802

An H&R Block Company



REVIEW: RAMDISK-64

cate the file on the new disk. Your pro
gram in memory will remain un
disturbed.

The Fast-Drive system does have a

few problems. Apart from "S:" and
"C:". RAMDISK-64 does not have any
of the DOS commands available with
a real disk drive. Moreover. the soft-

ware supports only 16 files in RAM
DISK-64 at one time. With only 64K
bytes, the limitation is not a problem.
but a lot of space might be wasted if
you add the 256K-byte expansion

Listing I: Tne programs used to write (I a) and read (I b) tne sequential text file
in botn programs. line 110 was cnanged for RAMDISK-64 to read: 110
OPEN 1,15,2,'TEXTFILE" Tne Open statement used witn RAMDISK-64
does not nave tne ':S,R" or tne ':S,W" for read and write. respectively. because
RAMDISK-64 is always open for botn.

(Ia)

100 REM OPEN A SEQ FILE FOR WRITE
110 OPEN 1,8,2,"TEXTFILE,S,W"
120 REM WRITE 40,000 BYTES OF DATA
130 FOR L = 1 TO 1000
140 PRINT#1,"THIS IS A LINE OF TEXT USED AS A TEST
150 NEXT
160 CLOSE 1

(lb)
100 REM OPEN A SEQ FILE FOR READ
110 OPEN 1,8,2, "TEXTFILE,S,R"
120 REM READ 40,000 BYTES OF DATA
130 FOR L = 1 TO 1000
140INPUT#1,A$
150 NEXT
160 CLOSE 1

PERFORMANCE
RAMDISK-64 was quite impressive in
the speed test. To be consistent. I ran
all the benchmarks with RAMDISK-64
connected and Fast-Drive in memory.
Listing 1 presents the programs used
to write and then read the files. RAM
DiSK-64's performance with sequen
tial text files was less than twice as fast
as the 1541 drive (see table I). This
is peculiar. yet better than no increase
at all.

Then 1loaded and saved a 17K-byte
BASIC program for my assembler and
a 34K-byte BASIC program to both the
1541 and RAMDISK-64. The results
were much more impressive (see
table 2). Using RAMDISK-64. 1could
assemble my program to memory,
test it. reload the source code. make
changes. save the source code again,
then reassemble without going to the
"physical" disk drive. And, as the
times demonstrate. loading and sav
ing was very fast indeed.

17K-byte assembler source file in BASIC format

Table 2: Save and load times for two files. Times are in minutes and seconds.

Table I: Write and read times for tne sequential file programs in listing I.
Times are in minutes and seconds.

34K-byte BASIC program

CONCWSIONS
RAMDISK-64 is a well-engineered
module, and the manufacturer pro
vides some software support. Still. P
Technologies could improve the prod
uct by including a separate power
supply to preserve RAMDISK-64's
contents when the computer is off. a
program to use part of RAMDISK-64
as a printer buffer/spooler. and a bat
tery pack to allow using the RAM
DISK-64 cartridge for file transfer be
tween computers.

RAMDISK-64 has enhanced my pro
gramming environment by providing
unusual speed on the Commodore
64. At last I can change and resave a
program without the long wait for the
1541 drive. At the end of a session.
I can transfer the work from RAM
DISK-64 to an actual disk with little
bother. RAMDISK-64 is a solid addi
tion to the Commodore 64. and soft
ware writers will find it an indispens
able aid._

RAMDISK-64

1:22
1:24

RAMDISK-64

0:03
0:03

RAMDISK-64

002
0:02

1541 Drive

2:07
1:54

1541 Drive

0:46
052

1541 Drive

1:28
1:22

Write
Read

Save
Load

Save
Load
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SemiDisk Systems, Inc.
P.O. Box GG, Beaverton, Oregon 97075

503-642-3100
Inquiry 328

Sem
Sem
IBMPe,
QX-IO
TRS-SO II, 12, 16
Battery Backup Unit

u like. We've made
the Se far more affordable ever before. With price
cuts over 25% for most of our product line. Even our new 2
megabyte units are included.
COMPARE WITH THE OTHERS.

SemiDisk Systems builds fast disk
microcomputers than anyone else. S-
TRS-80 Models II, 12, and to 2 megabytes per board,
standard. Up to 8 megabyt per computer, using only four bus
slots, max! Software drivers are available for CP/M 80, MS-DOS,
ZDOS, TurboDOS, VALDOCS 2, and Cromix. SemiDisk turns
good computers into great computers.
GREAT NEWS FOR IBM PC AT USERS.

New MS-DOS 3.0 software drives take full advantage of the
80286's expanded instruction set, moving data four times faster
than can be done on PC or XT.
BATfERY BACKUP, TOO.

At 0.7 amps per 2 megabytes, SemiDisk consumes far less
power than the competition. And you don't have to worry if the
lights go out. The battery backup option gives you 5-10 hours of
data protection during a blackout. Nobody else has this
important feature. Why risk valuable data?

Call <;03-646·5510 fur CBBS/NW. 'i03-77H838 for CBBS/PCS. and 'i03 649-8327 fu< CBBS/Aloha. all s"miDi'lk-cquipped compulft ....
(-,00/1200 haud). SemiOisk. Sr:miSpool (rademark.~ of SemiDi~ Syslem.__. CP/M lrademark of Di~tal ~ch.
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Keyport 717
An alternative

to the
standard

Apple
keyboard

BY DAVID L. SALAHI

David L. Salahi is a programmer
with eight years of experience in civil

engineering applications and an
A.A. degree in computer science. He

can be reached at 90 Streamwood.
Irvine. CA 92714.

_ Inquiry 256

T he Keyport 7i7 from Polytel Com
puter Products is a touch-sensitive
membrane keyboard that you can

use as an alternate input device to the nor
mal Apple keyboard It has 717 key loca
tions that you can program to mean
anything you desire. By using a plastic
overlay, you can develop custom applica
tions so you can execute functions by sim
ply pressing the appropriate spot on the
keyboard (see photo i).

I don't expect any single application
would ever use all 717 keys: that would be
too confusing. Rather. you would leave
blank space between some keys and make
other keys "larger" by grouping two, three,
or more locations together.

using the Keyport 7i7 as an input device
lets you avoid using the regular computer
keyboard: non-typists can approach the
computer much more easily. Also, with so
many keys, you have that many more op
tions available all at once. This reduces the
need to traverse through menus or memo
rize command sequences. In addition, you
can label the keys with the actual function,
obviating the need to remember that 0 is
for delete and L is for list. By grouping the
keys in a logical fashion and appropriately
using color and shape, you have the poten
tial to develop a user interface far superior
to anything currently available.

DESCRIPTION
Physically. the Keyport 717 is a plastic box
measuring 26 inches wide by i3 inches
deep by 2V2 inches high at the back, slop
ing to i V2 inches high at the front. It plugs
into the Apple's game connector so it does
not take up a slot. The connecting cable is
only about four feet long, however. and this
limits the Keyport's placement. Since I
wanted to place it on the left side of my
desk and since the cord was connected to
the opposite end of the Keyport its place
ment was severely restricted. I would have
welcomed another two or three feet par
ticularly when I wanted to remove it from

my desk to use the standard keyboard
Also, the Keyport's active area is only 9

by 22 inches. This amounts to about 40 per
cent of the top surface area that is essen
tially wasted space. If the unit could be
repackaged without this excess, it would be
much easier to fit onto a desk or other
working area.

The key locations themselves are about
JIg inch square and seem to be about the
right size. In the front middle of the Keyport
is a section devoted to a QWERTY keyboard
so you can do all your work from it. Several
plastic overlay templates define the keys
with the desired meanings for various
applications.

Since it is a membrane keyboard, the
Keyport has no actual up-and-down key mo
tion, so it has no "feel:' This is a distinct
disadvantange that I will discuss in more
detail below. The manual warns that the sur
face is sensitive and cautions users not to
place heavy objects, such as books, on it.
If a heavy object is left on the unit for
several days, a short or open circuit could
occur and lead to malfunction. This char
acteristic of the unit excludes it from use
in any environment where the risk of mis
treatment exists (such as schools).

The Keyport works with the Apple IL II +.
or lie. I tried mine on a Franklin Ace and
it seemed to work, although I had trouble
running the Safari game. The Keyport does
not work with 80-column cards or with
lowercase.

For those who are not interested in pro
gramming new applications, the Keyport
supports several prepackaged ones. These
include templates for VisiCalc, Applesoft
BASIC and a new one for Apple Writer lie.
Also, two educational games for children
called Safari and Farm even feature on
screen graphics and sound.

BASIC INTERFACE
The BASIC Interface is a prepackaged ap
plication with an overlay that lets you enter

icontinuedj
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AT A GLANCE

Name
Keyport 717

Type
A 717-key programmable membrane
keyboard that attaches to an Apple II, II +,
or lie through the joystick port

Manufacturer
Poly1el Computer Products Corp.
2121 South Columbia, Suite 550
Tulsa, OK 74114
(800) 245-6655

Size
26 inches wide, 13 inches deep, 2V2 inches
high in back, sloping to 1'12 inches high in
front

Options
VisiCalc Interface $39.95
Farm (educational game) Interface $29.95
Farm Interface for ECHO II speech

synthesizer $39.95
Safari (educa ional game) Inter ace $29.95
Safari Interface for ECHO II speech

synthesizer $39.95

Documentation
30-page manual

Price
Keyport 717 with BASIC overlay and disk

with configuration programs $179

REVIEW: KEYPORT

BASIC commands by pressing a key
on the Keyport (reducing entire words
to a single keystroke). All the standard
commands are available on the Key
port and are grouped logically to
gether into attractive color-coded
areas. Areas are provided for low
resolution and high-resolution graph
ics. text display and printing. string
functions such as LEN and MID$.
arithmetic functions. disk utilities. and
disk-access commands. A nice conve
nience is an area called Operators
that contains all the keys you must
normally shift (!. @. #. $, %. and so
on) that can be obtained from the
Keyport without shifting.

To use the BASIC Interface. you boot
DOS and then boot the BASIC Inter
face disk supplied with the unit. At
this point. you may enter any BASIC
command by selecting it from the
Keyport. For example. to set a color
in low-resolution graphics, instead of
coding a statement such as COLOR
= 3. you press the purple button on
the BASIC overlay. The phrase
COLOR = 3 automatically appears
on the screen. To code a FOR loop,
press the button corresponding to
FOR and the word appears. At the
end of the loop. press the word NEXT
and it appears.

Some useful command sequences
are programmed into the BASIC Inter
face. such as TEXT: HOME: LIST.
making graphics programming much
easier. Also provided are 16 addi
tional undefined keys that let you

define your favorite command se
quences.

A tutorial program on the disk walks
you through the construction of a pro
gram using the Keyport BASIC Inter
face. The tutorial is very well done.
and by the end of it I found it simple
to construct programs using the
device.

The drawbacks to prQgramming
with the Keyport have to do with two
features inherent in its design. One is
the keyboard's lack of feeL Since there
is no key motion, you are sometimes
not sure whether you have actually
pressed a key. Fortunately the Apple's
speaker is used as a key click. Still. the
lack of feel limits the speed with
which you can press the keys. making
the Keyport less comfortable than a
conventional keyboard.

The lack of feel is compensated for
in large part by the reduction of many
keystrokes to one or two for BASIC
commands. However. you will still
have to enter a fair amount of text
with the regular keyboard or the
QWERTY keyboard on the Keyport.
It's just not practical to switch be
tween the Keyport and the Apple's
keyboard unless you enter large por
tions of text relatively infrequently.
This means that to enter little bits of
often occurring text. you must use the
QWERTY keyboard on the Keyport.
For this purpose. the Keyport's mem
brane keyboard is very slow and un
wieldy. However. the user of an ap
plication program designed for the
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REVIEW: KEYPORT

Keyport would primarily be selecting
functions. The entry of text would be
less and the Keyport's use would be
more feasible.

The other drawback to the Keyport
is its large size. It is about as large as
an entire Apple computer and it's not
easy to find room on the average desk
for a device this size. This is especial
ly true if you want it to be in a posi
tion suited to comfortably viewing the
monitor.

BOARD DEFINITION PROGRAM
Developing a program that uses the
Keyport as an input device involves
three steps. First you must design an
overlay with the positions of the
various functions located on the sur
face. For this purpose. two clear
plastic overlay sheets are provided
that you can write on with a felt-tip
pen to layout the positions of func
tion buttons.

Once you have designed the over
lay. you create a Key Data 'Table to let
the Keyport monitor know what func
tions you have placed at what posi
tions on the keyboard. You may assign
a function number and a string of up
to 250 characters to each key posi
tion. These two items will be returned
to the application program whenever
you press a key. Each key may have
both a shifted and an unshifted code.
Key Data 'Tables are created by run
ning a Board Definition program. This
program is very straightforward; you
press each key you wish to define and
enter the associated function number
and string. When all the keys are
defined. the table is saved on disk.

Several tables may be stored on a
disk. The Hello program specifies
which one is to be used when you
boot the disk. It is a simple matter to
create a modified copy of the Hello
program that you can run at any time
to load in a new data table.

Once the Key Data 'Table and the
Keyport Monitor have been loaded
from disk. an application program
may access the Keyport either by
using a Get or Input statement or by
calling an assembly-language routine
provided. Once a key has been
pressed. the key number. its function

The Keyport is about

as large as an entire

Apple computer and

it's not easy to find

room on the average

desk for a device

this size.

number. and its associated string may
be accessed. These parameters. as
well as the type of key (Keyport or key
board). are retrieved by a series of
PEEKs.

DOCUMENTATION
The small .programmer's reference
manual is not at all clear on, exactly
how to make use of the Keyport's
functions. It seems to be disorganized
so you have to keep flipping back and
forth. Also. you have to read between
the lines; some of the information is
not explicitly stated. A novice pro
grammer would have a difficult time
trying to use this manual.

A good working knowledge of the
Apple is helpful and. in fact. some
assembly-language experience would
be useful. For example. when the
manual tells you to PEEK(513),
PEEK(514), ... , to get the string cor
responding to the pressed key. it
makes more sense if you know that
these locations are the keyboard in
put buffer.

CONCWSIONS
The Keyport 717 is an interesting con
cept with great potential for improv
ing the human-machine interface.
However. the execution of the con
cept leaves something to be desired.
chiefly in the areas of keyboard feel.
unit size. and ruggedness. With these
caveats in mind. I recommend it for
those who are looking for an alter
native to the standard typewriter-style
keyboard as an input device.•

Inquiry 53

An IEEE-488 interface for all
IBM-PC's and COMPATIBLES

VERSATILE

Easy-to-use commands for all
IEEE-488 (GP-IB, HP-IB) functions.

Resident firmware supports
BASIC, Pascal, C, and FORTRAN.

Emulates Hewlett-Packard control
ler functions and graphics lan
guage statements.

Supports Tektronix® Standard
Codes and Formats.

Print listings, plot graphs, and use
Lotus 123 ™ with IEEE-488
peripherals.

FAST

Direct memory transfer rates to
800K bytes/second.

PROFESSIONAL

Clear and concise documentation
includes a complete tutorial, prog
ramming examples, and applica
tion programs.

$395.00 complete. There are no
additional software charges.

Find out why PC¢()488 is the first
choice of over 500 companies.

CIfi
CAPITAL EQUIPl\1ENT CORP.

10 Evergreen Avenue
Burlington, MA. 01803

(617) 273-1818
IBM is a trademark of International Business Machines Corp.

Lotus 123 is a trademark of lotus Development.
Tektronix is a trademark of Tektronix. Inc.
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SIDEKICK COMMENTARY
Markj Welch's "Convenience Software"
review (June. page 353) contained many
serious errors regarding SideKick.

First. SideKick is available in two ver
sions. unprotected ($84.95) and protected
($5495). There are currently more than
300.000 SideKick users worldwide. The ar
ticle's statement that SideKick "appears to
be designed for programmers" is inac
curate. We are second in business software
on the Softsel Hot List.

The ASCII table in SideKick hardly
relegates the product's usefulness to the
domain of programmers. Many of our cus
tomers use the extended ASCII character
set for graphics purposes You can draw
boxes. bar charts. and the like for memos
and other basic reports by marking the
displayed symbols in the chart and import
ing them into SideKick's notepad The Ctrl
Q-G command in the notepad will do the
rest.

SideKick's auto-dial facility does not re
quire resetting DIP switches (this change
was made in September 1984). The tele
phone dialer in the package actually picks
numbers off the screen. beginning at the
top and then scanning the screen. The
right-arrow key allows scrolling through
numbers. and the space bar automatically
brings up the Rolodex. The Rolodex func
tions like a free-form database and stores
up to 1500 entries in any format. Ad
dresses and comments can have any for
mat whatsoever and take as many lines as
you want. These entries can be retrieved
by a keyword or string. With the current
version of SideKick (I. 5) you can also use
the Rolodex with or without a modem.

SideKick does use many WordStar com
mands However. you can redefine those
commands through the installation pro
gram to look like your favorite word
processing programs.

In addition. SideKick provides two ways
to print out information: Ctrl-K-P will print
a marked block or the entire page if no
block has been marked and Ctrl-K-W lets
you write a block to any file or logical
device including a printer

SideKick's window management is more
powerful than that of most products in the
desktop category. With SideKick. users
can shrink or expand windows and move

5

windows around the screen. In addition.
the program's main menu will appear on
the screen if a hesitant user presses the
Alt key without an identifier In other
words. SideKick "senses" that the user is
unsure which window he or she wishes to
invoke and provides the main menu to
assist the user in choosing. And at any
point. the user can press FI and get the
on-line help window relative to the current
active window.

SideKick I. 5 contains many new fea
tures. including automatic word wrap. set
ting of right margin for word wrap. and re
formatting paragraphs. You can also ex
port data from the notepad into other ap
plications in use for true cut-and-paste
capability and use the Rolodex with or
without a modem hookup SideKick 1.5
supports more modems. including AT&T.
VOAD keyboard phone. PCjr internal
modem. and all Hayes-compatible mo
dems. SideKick recognizes a system with
two active monitors. even if one is color
and one monochrome. and no reinstalla
tion is required. You can specify a hot key
to activate SideKick. Finally. this package
is compatible with SuperKey and can be
called from SuperKey. making SideKick a
programmable desktop manager and pro
viding you with RAM-resident macro
definition and encryption capability.

PHILIPPE KAHN

Borland International
Scotts Valley, CA

As Mr. Kahn notes, the prices for both
versions of SideKick were raised early
this year.

I can't dispute SideKick's phenomenal
commercial success, but I stand by my
opinion that it was designed for program
mers.

The version of SideKick I reviewed
(I.JOC) required that I reset the DIP
switches on the modem. I'm glad this is
not required in later versions. As noted
in the review, I was unable to auto-dial
a number picked out from another task:
I assume I will be able to use this feature
in the current version. I can't agree with
Mr. Kahn that the standard text file used
in the auto-dialer is best described as a
free-form database, although he correctly
points out that you can search the file for

text strings. While you ~an use multiple
lines for an entry. you can only auto-dial
a number on the current line.

SideKick's notepad can print files. I'm
not sure why I believed that it could not
do so, but both the manual and help files
explain that Qrl-K-P will print the current
block or file. I apologize for the error.

Mr. Kahn is correct in noting that you
can use SideKick's installation utility pro
gram to reconfigure the word-processor
commands: however. the product is
shipped using the standard WordStar
command set.

I'm glad SideKick has been upgraded
to version 1.5 and look forward to see
ing the new version.

- MARK ). WELCH

Staff Writer

As a SideKick aficionado, I enjoyed the
"Convenience Software" review. Mr Welch
states that SideKick's notepad cannot
paste or feed information into an appli
cation. I share his disappointment. When
I began using SideKick. I searched the
manual for the documentation on this
feature I knew had to be there. It wasn·t.

As for printing. if you wish to print only
part of the notepad file. you can use the
WordStar block commands Ctrl-K-B and
Ctrl-K-K to mark the beginning and end of
what you want to print. Then press Ctrl
K-P to print. Be sure to include the carriage
return at the end as part of the block If
you fail to do so. your printer might not
print the last line of the block and the
tabulation of the first line of the next
printed block will be wrong

Mr Welch states that SideKick required
him to reset the DIP switches on his mo
dem and he could not get the auto-dial
feature to work. Without resetting the DIP
switches on a Hayes Smartmodem. I had
no problem with the auto-dialer after I in
serted a "P" (for pulse dialing) before each
of the phone numbers in my directory.
However. after SideKick begins dialing a
number. it says. "Pick up phone and press
space." If you pick up the phone before
the dialing sequence is completed, the call
will be aborted

I found the copy-protected version of
SideKick quite cumbersome. I quickly

(continued)
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REVIEW FEEDBACK

For fastest response, call 1-800-556-1234 or in California 1-800-441·2345. Ask for extension 96.

GIVEYOURPC
THE GIFf OF SIGHT.

SideKick's current capabilities. SideKick
Plus might provide users more conve
niences than the long-awaited IBM Top
View and Microsoft Windows.

JEFFREY S. ROYER

Burke. VA

Thank you for your review of the Mindset
PC It presented a good introduction to
one of the best-kept secrets in com
puterdom

I purchased a Mindset nearly a year ago.
largely on the strength of BYTE's product
preview (April 1984, page 2701 I was look
ing for a machine that provided a standard
video output. a fast true 16-bit processor,
and 16 colors in medium resolution. I
planned to use the system to produce ani
mated software tutorials on video cas
settes. I looked at many other systems. but
not one met all my criteria in the form of
a single off-the-shelf package like the
Mindset

This machine has far exceeded my ex
pectations. In addition to giving me every
thing I needed, it gave me a much
enhanced version of MS-DOS with built
in graphics primitives and animation func
tions, and graphics hardware features that
include double-frame buffering and a
graphics coprocessor that is unmatched
in any other machine in the same price
range. In spite of the many new graphics
products that have come to market since
I got my machine. the Mindset is still a

(continued)

THE MINDSET PC
I would like to correct a misleading impf'es
sion left by Tom Wadlow's recent review
'The Mindset Personal Computer" (June,

page 324). Limicon's 5500 ProDraw
graphics software is the basis of the new
television game show "Catch Phrase:' not
Lumena and GW-BASIC In "Catch Phrase:'
the contestants must guess the phrase
suggested by a short ProDraw "cartoon"
containing a visual pun Each day "Catch
Phrase" will need 25 completely new. high
quality, animated puzzles. Only ProDraw
gave the show's producers the ability to
turn their idea into a television show

A single studio technician uses other
Limicon software to control the various
puzzles and special effects in response to
the contestants' puzzle selections and
answers. The Mindset is being used on
"Catch Phrase" because ProDraw graphics
look better on it than on the IBM PC and
because it has a good NTSC video signal

HOWARD GOODMAN

Limicon Inc.
Toronto. Ontario. Canada

ters and found that I had activated Side
Kick inadvertently when moving back and
forth between the two shift keys

I look forward to the promised release
of SideKick Plus, an extended SideKick
that is supposed to offer multiple note
pads, a window manager. a business cal
culator, an IRS log system, DOS filers, built
in telecommunications, and true text refor
matting and blocking capabilities. Given

Once installed, our elec
tronic digitizing scanner
allows you to capture
images in high resolution.
These can then be manipu
lated, stored, retrieved,
and even printed.

But what's truly amaz
ing is the range of applica
tions for the Datacopy 700.
Such as generating complex
documents including text,
drawings and pictures.

Technical manuals. Catalogs. Personnel or
document files. Or what ever you decide.

The result is a visionary achievement:
the power to give words and numbers far
more meaning. To publish information,
not just data. And to extend the possibili
ties of your Pc. All for a surprisingly
low cost.

For more details, call toll-free 1-800
821-2898 or in California 415-965-7900.
Or write to Datacopy Corporation, 1215

Terra Bella Avenue,
Mountain View,
CA 94043. Telex:

701994 DATA
COPYUD.

Until now, your PC was telling only
half the story. Because no matter how
you look at it, words and numbers are
simply that: words and numbers.

But the Datacopy 700 changes all that.
TURN YOUR WORD PROCESSOR

INTO AN IMAGE PROCESSOR.
This remarkable peripheral enables

you to combine photos, diagrams, even
3-D objects with word processing, data
base, CAD and communications applica
tions using standard software.

All you need to get _ •••.,
the picture is an IBM
XT, AT, or compatible.
Our friendly, yet
powerful, Word
Image Processing
System" software
is included in your
purchase.

traded up to the unprotected version so
I could copy SideKick and an AUlD
EXEC BAT file onto each of my software
disks wading SideKick from a second
disk is too much bother

To invoke SideKick, you press the Orl
and Alt keys simultaneously or press both
shift keys The first method is adequate
The second is a nuisance. More than a few
times I have typed a series of capital let-
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NRI Trains You AtHome-As You Build Your Own IBM-Compatible Computer

GET THE KNOW-HOW
TD REPAIR EVERY

COMPUTER ON THIS PAGE.
Learn the lailci the NR.
Way-and Earn Good
M.ey Troub.eshootlng
Any lrand of COMputer
The biggest growth in jobs
between now and 1995,
according to Department of •
Labor estimates, will occur in
the computer service and
repair business, where demand
for trained technicians will
actually double.

You can cash in on
this opportunity-either
as a fulltime corporate
technician or an inde
pendent serviceperson
once you've learned all
the basics of computers
the NRI way. NRl's practical
combination of "reason
why" theory and "hands-on"
building skills starts you with
the fundamentals of electronics,
then guides you through advanced
electronic circuitry and on into
computer electronics. You also learn
to program in BASIC and machine
language, the essential languages for
troubleshooting and repair.

You lullcl-ancl Keep-a
Sanyo MIC-550-2
The vital core of your training is
the step-by-step building of the
16-bit Sanyo MBC-550-2 computer.
Once you've mastered the details of
this state-of-the-art machine, you'll
be qualified to service and repair
virtually every major brand of
computer, plus many popular
peripheral and accessory devices.

With NRI training, you learn at
your own convenience, in your own
home. You set the pace-without
classroom pressures, rigid night-school
schedules, or wasted time. You build
the Sanyo MBC-550-2 from the
keyboard up, with your own personal

IBM II • Registered Trldemlrtt of Intemltlonal
BUlin... Mlchln. Corporation.

Epson I, • Registered Trldem.rk of Epson
Amer1c8, Inc.
Apple .nd the Appl. logo are Registered
Trademartc. 01 Apple Computer, Inc.

gg~~~sc~~~~~~~~::I~~.rtc 01

©1984 AT&T Technologt.., Inc.

NRI instructor and the complete NRI
technical staff ready to answer your
questions or give you guidance and
special help whenever you need it.

Praised by critics as the "most
intriguing" of all the IBM-PC
compatible computers, the new Sanyo
uses the same 8088 microprocessor as
the IBM-PC and features the MS/DOS
operating system. As a result, you'll
have a choice of thousands of off-the
shelf software programs to run on
your completed Sanyo.

Your NRI course includes
installation and troubleshooting of the
"intelligent" keyboard, power supply,
and disk drive, plus you'll check out
the 8088 microprocessor functions,

using machine language. You'll also
prepare the interfaces for future periph
erals such as printers and joysticks.

lOG-Page Free
Catalog Tell. More
Send the postage-paid
reply card today for

NRl's big lOO-page
color catalog on

/

NRl's electronics
. . training, which
~. gives you all the facts

aboutNRI
courses in

Micro-

d
computers,

/' Robotics,
/ I Data

~ Communica-
tions, TV/

Video/Audio
Servicing, and

other growing high
tech career fields. If the

reply card is missing, write to
the address below.

Your NRI course includes the Sanyo
MBC·550-2 Computer with 128K RAM,
monitor, disk drive, and "intelligent" keyboard; the NRI
Discovery Lab"', teaching circuit design and operations;
a Digital Multimeter, Bundled Spread Sheet and Word
Processing Software worth $1500 at retail-and more.

11I1111 SCHOOLS

McGraw·HiII Continuing Education Center
3939 Wisconsin Avenue, NW ~J'j~

Washington, DC 20016 .tnl.
We'll Give You Tomorrow.
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For IBM-PC Add-On Users

In A Pinch? Give Qle The Inch
We Have the Right Products ... at the Right Prices

... Right Now!

RESEARCH
INCORPORATED

489 Valley Way
Milpitas, Ca 95035

It gives you more than just added
memory. It gives you rellable
memory expansion (up to 384K), a
serial port, a parallel port, a
game port, and a battery back-up
clock calendar. Includes RAM
disk, print spooler, and clock
utilities. (The 64K RAM set is only
$15.) With 2 serial ports $175.

Inquiry 303

QlC-405

We Guarantee Satisfaction!

MB tape backup unit in a chassis
with two extra I/O slots. Comes
with cable and a half size host
adapter card. 20 MB hard disk
with 60 MB tape is only $2450.

call Us Today!
(408) 942-8086

Telex: 5101002379 QICRCH

No Risk. All our products carry the
manufacturer's warranty. And
remember, if for any reason, you
are not completely satisfied
within 30 days, you can return it for
a full refund

More Functions ...
Less Cost

QIC-05 Multi-Function Card

QIC-2020 External Hard Disk
with Tape Backup.

t ,. ,., ~ r f

Graphics Boards
Hercules, Color $185
Hercules Compatible, Mono $199
Color Graphics Card $125
Everex Graphics Edge $295

Hall Size Cards
Memory card with

£n{ $99
384K $175
576K $225

10 card with 2 serial ports,
1 parallel port.
clock/calender $125
Internal Power Supply

135 Watt $ 99
150 Watt $115

Expansion Chassis with
I/O Slots $695
IBM PC, 256K, 2 Drives. . . . .. $1499

Our modems are fUlly Hayes
compatible with features such as
low heat dissipation, low power
consumption, software volume
control for the speaker, and large
scale-integration "Modem on a
chip" for high reliability. It also
comes with communications
software which lets you emulate
VTlDO or IBM 3101.
Half-size Internal $299.

QIC-03 300/1200 Baud
Modems

MasterCard/Visa, no surcharge. American Express sales add 3% to prices.

This low power Microscience sub
system comes complete with
controller, cables, drive, easy
instructions, Fits inside your
1l0ppy slot. Compatible with DOS
2.0, 2.1, and 3.0 without any
patches. 32 MB half-height w/con
troller, $1,295 ... 20 MB Drive for the
PC AT, $895. Mounting hardware
for Compaq is available. External
10 MB $695, external 20 MB $895.

20 MB cassette and 60 MB ca 
ridge back-up systems come with
controller, cables anddrive. Back
up 20 MB in 6 minutes. You can
even do fast Image back-up and
then file-by-file retrieval. Works on
IBM PC, XT or AT. Internal lD MB
$499, 20 MB $699, 60 MB $899.
External 10 MB $675,20 MB $875,60
MB $995.
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POWERTRAC"
COMPUTERIZED POWERLINE MONITOR
Powertrac now allows you to troubleshoot your computer's power

problems,
Powertrac easily monitors, analyzes and records the power that

feeds your sensitive computer.
Powertrac, a state-of-the-art combination of hardware and software

that monitors your power while you work and displays your precise
problem at a glance. Includes audible power alarm.

Powertrac allows you to do some simple inexpensive diagnostic
testing before you order expensive power equipment.

POWER
PROBLEMS?

TYPICAL PROGRAM DATA OUTPUT

::! f\
i J \

'10 i- .. .. ----.;..:-..; -----..
.., ;;i. ..

::!--\.I[-----
'00 ~,
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APPlE IS a regjstef~ lf~mafk

Mindset. and I wouldn't want to own an
IBM clone at half the price.

MARK JOHNSON

Bryan, TX

Mark Johnson raises some points that I
feel I should address, First. authors do
not deal directly with the company in
volved in a review All equipment is sent

(continued)

(213) 938-0857

ONLY $9995
PluS $4.50 shipping & handling. (CA res. add sales tax.)

Available for IBM PC and Apple II.

~~~~5y~1!~inc_
6022 W. Pico Blvd.
Los Angeles, CA 90035

neering and architectural scaled drawings
with overlays), and Designer (roughly
similar to PC Paintbrush) Also, the Price
section incorrectly states that a mono
chrome display is part of the usual
configuration.

In the future, please make sure that your
reviews have been well researched and
provide accurate and reasonably com
plete coverage of the product. I own a

leader, and it's getting better all the
time.

Mindset has recently released several
new products that were not mentioned in
your review. They include a 128K-byte
memory-expansion module, a 10-mega
byte external hard disk, an analog RGB in
terface, and a real-time color video-image
digitizer

Mindset is now marketing to video and
graphics professionals and other people
who realize that there is life after Mac
Paint. It is doing much better for the
change in focus These are people who
need a system like the Mindset and can
appreciate its unique capabilities.

TlM NEGRIS

First Mindset Users Group
Walnut Creek. CA

Tom Wadlow's system review of the Mind
set Personal Computer contained many
errors. Mr Wadlow states that only a
mouse was available for review. He
neglected to say that it was his fault and
not Mindset's. I own a joystick along with
the mouse and so know that joysticks are
available.

The BASIC Performance test states that
the Sieve takes 301 seconds to calculate
prime numbers. I used BYTE's corrected
version of the Sieve and it ran in 191
seconds-the same as the IBM Pc. How
could this discrepancy occur? A reader
would conclude that the Mindset was
almost 20 percent slower than an Apple
lie.

Next. the reviewer announces the Mind
set's failure to run Microsoft's Flight
Simulator Had he reviewed Mindset's
compatibility chart. he would have
realized that this software would not work
on the machine. Most of today's better
software addresses ROM, but Flight
Simulator directly addresses the hardware,
making it impossible for the program to
run on anything but an IBM clone, which,
fortunately, the Mindset is not.

In the text box, Rich Malloy states that
"consumer-oriented software such as
games has not been developed:' Vyper
from Synapse Software is an outstanding
example of the Mindset's graphics capa
bilities and it uses a joystick Odesta has
a chess game with three-dimensional
graphics

In the 'At a Glance" section, the optional
software includes only MS-DOS, BASIC.
and Lumena. Over 160 of the most
popular PC titles run on the Mindset as
well as graphics programs such as 4-Point
Graphics Plus (stores images and plays
them back sequentially), CADDraft (engi-
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E-Z-DOS-IT™
•gtvesyou .

concurrent processmg
inonly 8K ofRAM.

-TOM WADLOW

Livermore. CA

THE COMPAQ DESKPRO
I paid 52370 for my Compaq Deskpro
Model 2 (two 360K-byte drives, 256K bytes
of memory) from a full-service dealer. and
it was a better buy than an IBM Personal
Computer comparably equipped at
almost any price. The engineering
thoughtfulness of the Deskpro speaks as
loudly as its performance I thought that
reviewer Jerry Grady gave a fair assess
ment of it (May. page 2601 However. I
would like to emphasize some grievances
for the benefit of potential Deskpro
buyers

Foremost. while the machine documen
tation is pretty. it is nearly useless. There
is no technical manual and Compaq re
fuses to make one available. An example
of frustration The manual gives not a clue
as to how to S t the configuration switches
for a third disk drive (e.g., RAM diskj and
implies that such a configuration is nor
possible

The keyboard is cheap-looking plastic
that actually rattles when it is moved The
keys are so difficult to use (especially the
space bar) that a touch-typist will certainly
have to replace it. The green monitor had
such a long-persistence phosphor that
screen-update ghosts made word process
ing impossible A second green monitor
was the same I finally switched to amber.
which is satisfactory A Hercules high
resolution graphics card will not run on
the Compaq Deskpro because of an ad
dressing conflict. Other graphics boards
will run

I have had significant problems running
large complex dBASE II programs on the
Compaq Deskpro Even in its retarded
8088 mode, the machine seems to con
fuse dBASE on deeply nested procedure
calls and on rapid screen updates. The
programs run fine on an IBM PC and a
Zenith 150. I have been unable to get

(continued)

ware runs directly on the Mindset with
no problems.

Mr: johnson also correctly points out
that 301 seconds is far too long for the
Sieve of Eratosthenes. However. 3 minutes
and I second (/81 seconds). which is the
number I measured. is much more
realistic. I apologize for the error. which
occurred during the editorial process.

I am pleased that Mr: johnson enjoys
the machine he chose to buy. I am sorry
he found so much to disagree with in a
review that basically echoes his feelings
on the Mindset Pc.

The f"l1""lIllo: rq.:I~Il'r<:,<1 rr,ldl'nl,lrl, ,11\' .lt~nuwll'Jlo:<'ll IBM PC,
PCI XT ,Ind ]'(:/AT [nlcrn.;Itl'III,t1 Bu,uw" M.,L!llllt,,,_ [-"tu, t-!-l and
Symphorw 1.\,lU' n",dOrnwlll COIp. JB,N' II ,md h.lIlwwork
A~hlUn·T.ll\' W\,rJ~(.lr I-IWHl Pn' Int,'UUlhlll.ll. PFS hie S"jl"3r,·
l'uhlr,hlll).: Mulu- PI,1n Mlcr"""ft C"rp Cto"I"ll M,(ru~IUf.ln,

Simulator does not run on the Mindset.
although Mr. johnson seems annoyed
that I chose to point this out. I did not
expect Flight Simulator to run. In fact. I
expected it to fail for the reasons that Mr:
johnson points out. Nonetheless. I tried
it. rather than assuming it would fail, and
reported the results. In the first
paragraph on page 329 of my article, I
point out that a great deal of IBM soft-

NHAMMER
Redefining Your PC Productivily.

Hammer Computer Systems, Inc.
900 Larkspur Landing Circle. Suite 250
Larkspur, CA 94939.415/461-7633

Unique, E-Z-DOS-IT" Concurrent
Processing Software lets your PC wear
several different hats at the same time

and it operates in only 8K of RAM.
With E-Z-DOS-IT, your IBM PC,

PCIXT, or PCIAT can run your choice
of background tasks while you continue

to work at the screen. No waiting,
because your ingle- tasking PC now
behaves like two or more PCs. And
E-Z-DOS-rT is compatible with the

most popular software and hardware
on the market today.

To find out more about E-Z-DOS-IT,
or to order directly, call toll-free:

800/228..9602
In California, ca\l800/423-5592

Ask for operator #10.

directly to BYTE and then shipped to the
author writing the review When I review
a product. I can judge it only on the com
ponents that were shipped to BYTE.
Mindset chose not to include a joystick
in the review package. The best I could
do was mention the existence of such a
device.

Mr. johnson and I agree that it is un
fortunate that Microsoft's Flight
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You were smart to buy
Turbo PascalMback then.
Now you'd be smart to sell it.

COMPILE SPEED (MIN:SEC)

30 LINES 0:09.00 0:02.00

360 LINES 0:25.00 0:05.00
EXECUTION SPEED (MIN·SEC)

SIEVE 0013.92 0./5.26
FIBONACCI 0.53.49 J-49.74
30X30 MATRIX (8087) 0.·08.84 0.19.28
FP OPERATIONS 0.52.12 0:3/75
FP OPERATIONS (8087) 0.01.97 0:06.2/

SYNT4X CHECKING EDITOR YES NO
MULTIPLE WINDOW EDITING YES NO
EDITOR FILESIZE LIMIT MEMORYS/ZE 64K
COMPILE ERROR CALLS EDITOR YES YES
LINKER YES NO
PRODUCES .EXE FILES YES NO
EXECUT4BLE CODE SIZE LIMIT DISK SPACE 64K
DOS ACCESS FROM EDITOR YES NO
DOS ACCESS FROM PROGRAMS YES LIMITED
8087 SUPPORT ST4NDARD YES NO
COPY-PROTECTED DISK NO NO
COST WITH 8087 SUPPORT $8088 $10990

State/Zip _

Price does not include shipping and handling. Texas
residents add 6.125% sales tax. International orders
add $30.

3336 RichmondAve., Suite 200
Houston, Texas 77098

.~ INTERFACE
.,TECHNOLOGIES

TURB030M2SDS

Source: Software Resources, Inc.
Sieve program from BYTE, January /983.
Fibonacci program from Dr. DoM 's Journal, February
/985.
Matrix program from BYTE, October, /982.
FP Operations pragram from BYTE, May /985.
Turbo Pascal without 8087 uses only 6-byte accuracy
for type REAL; M2SDS with or without 8087 uses
8-byte accuracy.
Programs compiled with off checking options on.
Aff tests conducted on astandard IBM-PC/XTwith
512K ofmemory and an 8087 math coprocessor.

1-800-922-9049
(In Texas, call 713/523-8422) Telex; 322127

Modula-2 Bulletin Board: 713/523-7255

r----------I
Trade in your Turbo Pascal for M2SDS today.
Or, order your copy by completing this coupon. I
o Enclosed is my Thrbo Pascal diskette I
and a check for $50.88, plus $4 shipping and I
handling.

o Enclosed is my Thrbo Pascal diskette. I
Apply charges to the credit card indicated I
below.

o Please send me M2SDS for $80.88, plus $4 I
shipping and handling. My check is enclosed. I
o Please send me M2SDS for $80.88. Apply
charges to the credit card indicated below. I
VISA/MasterCard!American Express. I
(Circle One)

Credit card # _

Expiration Date _

I Name _
(Signature required for credit card orders.)

I Address _

II City ~--

I
I
I
I INTERFACE TECHNOLOGIES CORPORATION

I 3336 Richmond, Suite 200 Houston, TX 77098

L .J

AND HERE'S YOUR CHANCE.
TRADE IN YOUR TURBO
PASCAL AND GET THE
MODUIA-2 SOFIWARE
DEVELOPMENT SYSTEM
(M2SDS) FOR JUST $50.88.

How can you get the latest in pro
gramming efficiency? Simple. Just
send us your Turbo Pascal diskette"
whether it's IBM format or not-and
we'll send you M2SDS for just $50.88.
That's $30 off the regular price.

Why switch? Because Modula-2
was specifically designed by the
developer of Pascal, to replace the
Pascal language. So you already know
the language basics that will help you
start programming right away.

And when you combine the power
of Modula-2 with all the features of
M2SDS, you'll be programming faster
than ever-in virtually no time at all.

Just look at all the extras M2SDS
includes. And how it outperforms
Turbo Pascal in independent studies.

So now that you're wise to Turbo
Pascal, why not trade it in? And trade
up to the programming efficiency of
the future. Get M2SDS for just $50.88
when you send us your Turbo Pascal
diskette. Or, order M2SDS for just
$80.88 without the trade.

Either way, it's one of the smartest
moves you can make in programming.
And now, it's the best deal going.

Turbo Pascal is a trademark ofBorland International.

"Diskette will be destroyed immediately upon receipt,
so that your Borland license agreement is not violated.
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Listing I: A self-timing version of the Sieve of Eratosthenes benchmark.

2 REM "SIEVE"
5 CLSCLSCOLOR 15,1,1 WIDTH 40
6 KEY OFFCLS

10 PRINT;TAB(4);"The Sieve of Eratosthenes Benchmark":PRINT
20 SIZE = 7000
30 DIM FLAGS(7001)
40 PRINT "Start one Iteration' :PRINT:PRINT TAB(4);TIME$
50 COUNT =0
60 FOR 1=0 TO SIZE
70 FLAGS(I) = 1
80 NEXT I
90 FOR I = 0 TO SIZE

100 IF FLAGS(I)=O THEN 180
110 PRIME=I+I+3
120 K=I+PRIME
130 IF K>SIZE THEN 170
140 FLAGS(K) = 0
150 K=K+PRIME
60 GOTO 130

170 COUNT =COU T + 1
180 NEXT I
190 BEEPPRINT:PRINT "Done ";COUNT;" Primes found"PRINT:PRINT TAB(4);

TIME$

Microsoft Word to use the 9 by 14 high
resolution character set. and the 8 by 8
set that Word wants to use is intolerable
Word uses the 9 by 14 character set on
the Zenith 150

Despite these problems, I can endorse
the Deskpro Having graphics on the
monochrome or color monitor is great
and compatibility is 99 percent. The
machine is fast. quiet. well crafted, and not
from IBM.

WILLIAM A. ADAMS

Seattle, WA

ANOTHER SIEVE
Listing 1 is a small variation on the Sieve
of Eratosthenes benchmark. 1feel that any
self-respecting benchmark should at least
be self-timing

L. CRAIG REDMOND

Chicago, IL •

REVIEW FEEDBACK is a wlumn 01 readers· let
ters. We welwme responses that support or challenge
BYTE reviews. Send letters to Review Feedback.
BYTE Publications. POB 372. Hanwck. NH
03449. Name and address must be on all letters

Subscription Problems?
We want to help!

If you have a problem with your BYTE
subscription, write us with the details.
We'll do our best to set it right. But we

must have the name, address, and zip of
the subscription (new and old address, if
it's a change of address). If the problem
involves a payment, be sure to include
copies of the credit card statement, or

front and back of cancelled checks.
Include a "business hours" phone

number if possible.

Subscriber Service
P.O. Box 328

Hancock, NH 03458
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COMPUTING AT CHAOS MANOR:

PCS. PERIPHERALS. PROGRAMS.

AND PEOPLE
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CHAOS MANOR MAIL
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BYTE U.K.: SEVENTH ANNIVERSARY
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by Dick Pountain . . 385
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ACCORDING TO WEBSTER: WEST COAST

FAIRE. MAC STUFF. AND THE AMIGA
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11", e, AND ALL THAT
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conducted by Sol Libes . . .. 418
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The ongoing construction work at Chaos Manor made it desirable for Jerry
to escape yet again. He attended a joint press conference held by Microsoft
and Apple in New York. The product introduced at the conference, Excel. is
a spreadsheet for the Macintosh, Comments made at the press conference
caused Jerry to put down some thoughts on software integration and whether
or not we need it. He also looked at several new products, including a new
version of BASIC from the inventors of the language.

This being our anniversary issue, Dick Pountain brings us a condensed history
of personal computing in Great Britain. He also introduces us to a rugged
new lap-held portable, the Husky Hunter.

From Japan, Bill Raike sends us an abbreviated history of that country's
microcomputers and also discusses an innovative new product from Brother
Industries-the SV-2000 Software Vending System.

In this month's According to Webster, Bruce describes his experiences at
the West Coast Computer Faire. He discovered that it isn't as much fun as
it used to be, but he found some interesting products on display. He also
discusses Apple's plans for the Macintosh, predicts success for the Amiga,
and looks forward to testing a host of new products.

Bob Kurosaka discusses the world of transcendental numbers in
Mathematical Recreations. Some of them are familiar to us, such as e, the
base of natural logarithms, and 1r. He looks at some hiding places for these
two numbers and some ways to approximate their values.
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SuperSoft Languages
When Performance Counts

· Full overlay support - for extremely large
application programs

· Inline assembly code interrace - for easy
insertion of assembly code

· BCD math - for full decimal accuracy
· Fully ROMable assembly code output

for use with the ZOO, 8080, 8086, 8088,
Z8001, Z8002, and others

· General compatibility with UNIX version
7 C - for standard C programming

Available on the most popular operating
systems, these features make SuperSoft
C your best choice for a professional
quality compiler.

SuperSoft C (PC-DOS, MS-DOS,
CP/M·80, CP/M·86): $350

SuperSoft
FORTRAN

/-...!lill

For years, serious developers have been using SuperSoft
FORTRAN to bring their large applications down to micro·
computers. Why? Because SuperSoft FORTRAN offers major
advantages over other FORTRAN compilers.

· For compiling extremely large programs - extended code and data
space (under PC & MS-DOS) plus overlay support

· For faster math operations-optional 8087 support
· For mainframe compatibility-full ANSI '66 FORTRAN
· For structured programming techniques-optional RATFOR

preprocessor
· For those without unlimited memo/)'- only 128K of memory

required
· For unbeatable math accuracy-double precision and complex

numbers using IEEE floating point
· For fast, compact code-buy SuperSoft FORTRAN

SuperSoft FORTRAN
(pC-DOS, MS-DOS, CP/M·86, CP/M·80): $325

IBM
BASIC

COMPILER

S<JPERSOFT
BASIC

COMPILER
v'
v'
v'
v'
v'
v'
v'

IMPLEMENTED FEATURES
8087 Support
True IEEE Floating Point
BCD Math Option
True Double Precision
Dynamic loop nesting
CHAIN ALL, CHAIN line number
RUN, TRON, TROFF, ERASE, CLEAR

SuperSoft
BASIC 3.0

The Interpreter Compatible
Compiler
Now you can use the superior BASIC
compiler for improved performance.
SUPERSOFT BASIC. Compatible with
the most commonly used interpreter,
it compiles larger programs than
competing compilers. It comes
complete with:

· Full 8087 Support - for lightning fast
math operations

· IEEE floating point - for fast, precise
scientific calculations

· BCD math - for exact decimal numbers
in business applications

· Fully implemented double precision - for unbeatable math accuracy
· Precise error messages/codes and sub-eodes - for simplified

debugging

SuperSoft BASIC is highly compatible with Microsoft's BASIC
interpreter. For example, it supports the CHAIN with COMMON,
COMMON, INPUT, INPUT#, and DEF FN statements in a
compatible fashion. IBM's doesn't. It also contains critical
features which the IBM BASIC compiler does not:

SuperSoft FORTRAN was developed by Small Systems SeNices. Urbana. IL

Japanese Distributor: ASR Corporation International. TBL Building. 7th Floor.
1-19-9 Toranomon. Minato-Ku. Tokyo J05. Japan Tel. 03-05025550 Telex 222-5850 ASRTYO J

SuperSoft. Inc., P.O. BOX 1628
Champaign, IL 61820 Telex 270365

Outstanding
Support Services

SuperSoft's commitment to product excellence and service is
unrivaled in the industry. Our technical hotline is staffed by
programming professionals to provide prompt, expert assistance.
We offer free update notification. And, we customize products
to meet your needs.

6ftSu
To order, call: 800-762-6629
In Illinois call: 217-359-2112

SuperSoft C
SuperSoft's C compilers and C cross compilers are designed
to meet the highest standards of quality, reliability, and
performance.
· Over 200 libra/)' functions provided in source code form - for full

control over your libraries

And, to top it off, SuperSoft BASIC:
· Allows easy interface to C and Assembly code.
· Allows 32,767 bytes per record and 65,535 records per random file.
· And requires no run·time license fee for distribution of your

compiled code.

SuperSoft BASIC (pC-DOS, MS-DOS, CP/M-86): $300

346 BY T E • SEPTEMBER 1985 Inquiry 357



C·O·M·P·U·T·I·N·G
A·T C·H·A·O·S M·A·N·O·R

pes, Peripherals,
Programs, and People

Excel

Switcher

Integrated Software

Write-Ha nd-Ma n

GRAF 2.0

True BASIC

Gato

Zenith Advanced PC

Omni-Reader

Squire

Incunabula

By Fire and Sword

BY JERRY POURNELLE

Jerry Poumelle holds a doctorate in
psychology and is a science-fiction

writer who also earns a comfortable
living writing about computers

presnlt and future.

M ore years ago than I care to
remember. "Everything takes
longer and costs more" was

known in the aerospace industry as
Pournelle's Law of Costs and Schedules
(Poul Anderson claims independent dis
covery.) I've since seen it stated as Cheops'
Law, and on reflection I'm willing to con
cede that since the old pharaoh had to deal
with architects and contractors, he probably
was aware of it.

In other words, I'm still not in my new of
fices. I've moved upstairs, but everything
including me-is crammed into the storage
room. It's frustrating. Tony Pietsch has my
new PC Video board, Concurrent DOS, and
even an experimental UNIX for my Compu
Pro. A new Hewlett-Packard machine and
Thinkjet. the AT&T 3B2/300, and the Eagle
Turbo PC all sit in my electronics room
but the room is so filled with boxes of
books that I can't get into it. Two Macin
toshes, one with HyperDrive, the other with
MegaMac and a Corvus hard disk, sit in one
corner of this room, while on shelves above
them is arrayed a vast quantity of new and
wonderful MacSoftware-but I can't get to
the machines. Sigh. At least I don't have to
put up with raspberry carpets

There's not even an end in sight. The only
thing left to do is the floor, but with the new
parquet floor partially in place problems
developed, and they may have to take it up
and start over. Meanwhile, new crews show
up on weekends without appointments. I'm
fighting to stay sane. I really am.

QUEST FOR CAFFEINE
Time was that computer companies made
their major announcements at the West
Coast Computer Faire or the ational Com
puter Conference (NCC) When COMDEX
got bigger than both NCC and the Faire, it
became the place to show new wares. Late
ly I've noticed a new trend: companies hold
their own press parties, sometimes in San
Francisco, often in New York.

I seldom go to these things, which gen-

erally turn out to be long on hype and short
on information. However, when Microsoft
and Apple announced a New York loint
press conference to be attended by Apple's
Steve lobs and Microsoft's William Gates,
I was a bit intrigued. I was going to Atlanta
for COMDEX three days later anyway A
week before the press conference, Pam
Edstrom of the Waggener Group PR firm
called to ask if I'd be coming. Just as I picked
up the phone, a carpenter began hammer
ing. The monitor screen flickered as some
one else turned on a buzz saw Suddenly
it seemed like an excellent idea to be some
where else.

The conference started at 10:30 a.m. in
the Tavern on the Green in New York's Cen
tral Park. By my internal clock ]030 was
730, a ghastly hour under any circum
stances. Naturally I overslept. The front desk
of the New York Athletic Club informed me
that New York's taxi drivers were putting on
a demonstration, and there were no cabs
to be had. I'd have to walk to the con
ference, and there'd be no time for coffee
or breakfast.

That didn't seem important. This was a
press conference, right? The first rule for
dealing with the press, particularly out-of
town press people, is to have lots of strong
coffee. I walked briskly to the Tavern, arriv
ing at 10] 5-and found to my horror that
although the PR staff had coffee, there
wasn't any for the guests. There wouldn't be
until after the press conference, at which
time there would be an open bar and a free
lunch.

I didn't think I'd live that long As Barry
Workman says, "The first cup of coffee
recapitulates phylogeny" The prospect of
listening to speeches without that first cup
was more than I could bear. Fortunately, I
found a sympathetic headwaiter, else I'd
have nothing to report.

The moral ought to be clear they can skip
the open bar and free lunch, but it's cruel
and unusual punishment to invite people to

(continued)
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Program Editing with CHAOS MANOR

Become Familiar in One Evening

is More Productive and Less Frustrating
because it will work YOUH way: HHIEF ele~antly integrates:

PROLOG-86™

listen to any kind of speeches in the
morning without plenty of coffee

LOOK OUT, LOTUS
The conference began with a fair
amount of hype. My notebook says:
'Claims they will set new standards.
Most advanced product available.
Most etc. We sell lots of stuff We're
going to sell even more' Ten minutes
of snow I still don't know what the
product is. More snow Does he really
believe anyone is interested? YE
GODSIII" Of course, it's possible that
I wasn't yet fully awake

Eventually we were told what we
were going to see Excel. a new
spreadsheet for the Macintosh Micro
soft President John Shirley said it
would be "the world's best spread
sheet." Somehow his saying that
didn't surprise me.

In the midst of all the superlatives.
Shirley showed an interesting chart. It
didn't stay up long enough for me to
copy it: I wish it had. because with it
came the most interesting remark of
the press conference. "Excel:' Shirley
said. "is an example of our new policy
of producing appropriately integrated
products:' The accompanying chart
contrasted Excel with fully integrated
programs like Symphony and
Ovation.

Next up was Microsoft's founder
William Gates "Why not do all-in-one
fully integrated programs? Because
there are limits:' he began "Hardware
has improved wonderfully, but if you
try to do everything at once you soon
run up against the limits We've found
that what users r ally want are a com
mon user interface so that the same
command philosophy works with a
variety of different kinds of programs:
the ability to interchange data be
tween programs: and the ability to run
several programs at the same time."

"Yeah. something like Concurrent
DOS:' I thought to myself But he was
certainly correct.

"Instead of trying to do it all in one
program. we're using the new Macin
tosh Switcher program. which will be
bundled with Excel." Gates continued.

"Switcher's not released, except to
icontinued)

335- B Washington St..
Norwell, Mass. 02061
617-659-1571

800-821-2492
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PROTOTYPE Ideas and Applications QUICKLY
Serious development of experimental systems and prototypes is practical with the full
syntax of PROLOG-86. I or 2 pages of PROLOG is often like 10 pages in "C".
Programming Experience is not required but a logical mind is. PROLOG-86 supports the
de facto STANDARD.
RECENT IMPROVEMENTS: Access to MSDOS, on-line help, load Editor.
AVAILABILITY: All MSDOS, PCDOS systems.
FREE with order: "Best of Prolog-86 Programs"-contest entries include: a primate ex
pert system, an automobile expert system, a blocks world natural language system, etc. Call
before November 30.

Thorough tutorials are designed to help learn the PROLOG language quickly. The interac
tive PROLOG-86 Interpreter gives immediate feedback. In a few hours you will begin to
feel comfortable with it. In a few days you are likely to know enough to modify some of the
more sophisticated sample programs.

Sample Programs are Included like:
• an EXPERT SYSTEM
• a NATURAL LANGUAGE INTERFACE

(it generates a dBASEII "DISPLAY" command)

• a GAME (it takes less than I page of PROLOG-86)
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helps save time, money and cut frustrations. Compare, evaluate, and find products.
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PCDOS 65

MSDOS 239
8086 249

PCDOS 165

MacFORTRAN - full '77, '66 option.
toolbox, debugger, 128K or 512K.
ASM-out option MAC $349
RM/Fortran - Full '77. BIG ARRAYS.
8087, optimize, back trace,
debug. MSDOS $459

MS FORTRAN-86 - Improved,
DR Fortran-86 - full 77
PolyFORTRAN-XREF, Xtract

Note: All pflces subJect to change without nOlice
Mention this ad Some prices are specials.
Ask about COO and POs. All formal's available
UNIX is atrademark of Bell Labs.

1t1~tijltiijj.I:lit·'iIIJi

MultiHALO Graphics-Multiple video
boards, printers, rich. Animation,
engineering business.
ANY MS language, Lattice, C86 $195,

for TurbO $95.
Screen SCUlptor - slick, thorough,
fal'it, BASIC, PASCAL. PCDOS $115
GRAPHMATIC - 3D, FTN, PAS PCDOS 125
File MGNT: BTrieve - all lang, MSDOS 209
Micro: SubMATH - FORTRAN lull 86180 250
MetaWINDOW - icons, cup PCDOS 139
PANEL- many lang., terminals MSDOS 239

'1f'llIH):~t lima i lWWUWJ1
COMMUNICATIONS by Greenleaf ASSEMBLER-ask about Turbo ASM
($149) or Software horizons ($139) ($95), ED/ASM ($95) - both are
Includes Modem7, interrupts, etc. fast, compatible. or MASM
Source. Ask for Greenleaf demo. ($125), improvements.

C SHARP Realtime Toolkit-well BetterBASIC all RAM, modules.
supported, thorough, portable, ob- structure. BASICA -like PCDOS $175
iects, state sys. Source MANY $600 SNOBOL4 + -great for strings,

Clndex + -full B+Tree, vari. length pattems. MSDOS $ 85
field. Source, no royal. MSDOS $259 MacASM· lull, last, tools MAC 115

dbVista FILE SYSTEM - full indexing, Assembler & Tools· DRI 8086 149
plus optional record types, pointers. IPC FORTH - well liked MSDOS 95

Source. no royalties. MSDOS $450~
Faster C Lattice & C86 users elimi-
nate Link step. Normal 27 seconds. PLINK 86 - a program-Independent
Faster C in 13 sec. MSDOS $ 95 overlay linker to 32 levels for all MS

PC Lint - full C program checking and languages. C86 and Lattice. $315
big, small model. All C's. MSDOS $95 Munilink - Multitasking PCDOS 265

Pfinish - Profile by routine MSDOS 345
Polylibrarian - thorough MSDOS 95
PolyMAKE PCDOS 95
ZAP COlnmunicalions - VT100,
TEK 4010 emulation, lull xfer.

rmmmm
C-terp Interpreter by Gimpel,
full K&R, .OBJ and ASM interface.
8087 MSDOS$255
INSTANT C - Interactive develop
ment - Edit. Source Debug, run.
Edit to Run - 3 Sees. MSDOS $445

"INTRODUCING C" -Interactive
C to learn fast. 500 page tutorial,
examples, graphics PCDOS Call
Wizard C - Lattice C compatible, full
sys. [[ [ syntax, lint included, fast,
lib. source. MSDOS $419

MSDOS C86-8087, reliable call
Lattice C - the standard call
~ic.rosoft C 3,0 - new 259
RUN/C - Interpreter 119
Williams - debugger, fast call

CPM80 - EcoPlus C-faster, SLR 275
BDS C - solid value 125

MEGAMAX C - native Macintosh
has fast compile, tight code, K&R.
toolkit, .OBJ, DisASM MAC $249

MACINTOSH Hippo Level 1 109
Consulair's MAC C with toolkit 365
Compare. evaluate. consider other Cs

,.,itiIi[It"" I~.ia!!Ifta~ [ItJ
ARITY/PROLOG-full, debug, to ASM&C,
16 Meg use, windows, strings.
With compiler $1950. MSDOS $495
ExperEASE - Expert system tool.
Develop by describing examples of
how you decide. PCDOS $625
ExperLiSP - Interpreter: Common
LISP syntax, lexical scoping, toolbox,
graphics. Compiler. 512K MAC $465
EXSYS - Expert System building
tool. Full RAM, Probability, Why,
serious, files PCDOS $275

GC LISP - "COMMON LISP", Help.
tutorial, co-routines, compiled
functions, thorough. PCDOS Call
M Prolog - full, rich, separate
work spaces. MSDOS $725
PROLOG-86 - Learn fast. Stan-
dard, tutorials, samples of Natural
Language. Exp. Sys. MSDOS Call

TLC LISP - "L1SP-machine"-like.
all RAM, classes, turtle graph., 8087,
Compiler. CPM-86. MSDOS $235

WALTZ LISP - "FRANZ LISP" -like,
611 digits, debugger, large
programs. CPM80 MSDOS $159

MicroProlog - improved MSDOS $235

Ba
ACTIVE TRACE, DEBUGGER 
BASICA, MBASIC, interactive,
well liked MSDOS $ 79
CADSAM FILE SYSTEM - fulllSAM
in MBASIC source. MSDOS $150

BASCOM-86 - Microsoft 8086 279
CB-86 . DRI CPM86. MSDOS 419
Data Manager - lull source MSDOS 325
InfoREPORTER - multiple PCDOS 115
Prol, Basic· Interactive, debug PCDOS 89
TRUE BASIC· ANSI PCDOS 125
Ask about ISAM, other addons for BASIC

1#.)il·];t~l~I&II~[tI
BRIEF Programmer's Editor - wido,
windows, reconfig. PCDOS Call CHelper: DIFF. xrel, more 86/80 135

CTree - source. no royalties ALL 345
FirsTime by Spruce -Improve produc- CURSES by Lattice PCDOS 110
tivity. Syntax directed for Pascal ($235) C Utilities by Essential MSDOS 149

C($285) dBC ISAM by Lattice R086 229
or. Greenleal-"uQ + , fast. MS-DOS 149
C Screen with source 86/80 75 PHACT-up under UNIX, addons MSDOS 225~
Eosilon - like EMACS PCDOS 195 ProScreen - winrlnws PCDOS 275
PMATE.- powerful 8086 159 I uroo V - Greenleaf C, fast ""CDOS 159 Periscope Debugger-load after
VEDIT - welilikerl PCDOS 119 Windows for C . fast, reliable MSDOS 175 "bombs", symbolic, "Reset Box", 2
XTC - multitasking PCDOS 95 .. .., Screen. own 16K. PCDOS $279

'.',1):111' Advanced Trace 86 Symbolic PCDOS 149
Atron Debugger for Lilttice, MSFTN PCDOS 369

Microsoft Version II - upgraded. Full Call for acatalog, literature, and solid value CI Probe for CB6 MSDOS 200

Lev. II, native, screens. MSDOS$500 800-421-8006 Pfix Plus Debugger MSDOS 315
Dig Res-decent MSDOS 525 TRACE86 debugger ASM MSDOS 115
Macintosh COBOL - Full. MAC 459
MBP - Lev II, native, screen MSDOS 885 THE PROGRAMMER'S SHOPT"
MicroFocus Prof.-full PCDOS call 128·BRocklandSlreel, Hanover, MA02339
Ryan McFariand-portable MSDOS 695 Mass: 800-«2-8070 or 617-826-7531 985

Inquiry 301 SEPTEMBER 1985 • B Y T E 349



~
~~
o

C~alltlon for Literacy

A literate
America
is a good
investment.

1 Exxon 25 Standard Oil (Ohio) 49 Consolidated Foods

2 General Motors 26 AT&T Technologies 50 Lockheed

3 Mobil 27 Boeing 51 Georgia-Pacific

4 Ford Motor 28 Dow Chemical 52 Monsanto

5 IBM 29 Allied 53 WR Grace

6 Texaco 30 Eastman Kodak 54 Signal CompaniEs

7 EI du Pont 31 Unocal 55 Anheuser-Busch

8 Standard Oil (Ind) 32 Goodyear 56 Nabisco Brands

9 Standard Oil of Cal. 33 Dart & Kraft 57 Johnson & Johnson

10 General Electric 34 Westinghouse Elec. 58 Coastal

11 Gulf Oil 35 Philip Morris 59 Raytheon

12 Atlantic Richfield 36 Beatrice Foods 60 Honeywell

13 Shell Oil 37 Union Carbide 61 Charter

14 Occidental Petroleum 38 Xerox 62 General Mills

15 U.S Steel 39 Amerada Hess 63 TRW

16 Phillips Petroleum 40 Union Pacific 64 Caterpillar Tractor

17 Sun 41 General Foods 65 Aluminum Co. of Amer

18 United Technologies 42 McDonnell Douglas 66 Sperry

19 Tenneco 43 Rockwellint. 67 Gulf & Western Ind.

20 lIT 44 PepsiCo 68 Continental Group

21 Chrysler 45 Ashland Oil 69 Bethlehem Steel

22 Procter & Gamble 46 General Dynamics 70 Weyerhaeuser

23 R.J. Reynolds Ind. 47 3M 71 Ralston PUrina

24 Getty Oil 48 Coca-Cola 72 Colgate-Palmolive

27 million
Americans can't read.

And guess who pays the price.
While American business is trying to stay competitive with foreign companies, it's paying an

added penalty. The penalty of double-digit illiteracy.
Believe it or not, 27 million American adults can't read and write. Another 47 million are literate

on only the most minimal level That adds up to almost one third of our entire population ... and
probably a disturbing number of your employees.

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%-75% of
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion.

Illiteracy costs you through your community, too. It robs the place where you work and live of
its resources. It undermines the potential of the people who make your products and the people
who buy them. No dollar figure can be assigned to this. But over the years, this may be the
costliest loss of all

What can your company do about this? It can join in local efforts to fight illiteracy. It can
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a
more literate community.

The first step is to call the Coalition for Literacy at 1-800-228-8813 or fill out the coupon be
low. Do it today. You may find it's the greatest cost-saving measure your company has ever taken.

1--------------,
I ...J I want my company to JOin the fight against illiteracy II Please send brochure with additional Information I
I

L ~ We want to discuss funding the Coalition for Literacy I
Please have a representative contact me

I Namo I
I f'llo I
I Company I
I Address I
I (Ity State--Z,p-- I
I Phone I
I

Please return to Coalition for Literacy I
BUSiness DIvISion
PO Box 8t8Z6I L,ncoln. NE 68S0t t8Z6 I

L -.J
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some developers," thought I.
Switcher-I haven't actually seen it
operate yet-is said to do for the
Macintosh what Concurrent DOS
does for the Pc. but do it smoother,
and of course it employs "the Macin
tosh philosophy" Thinking about
Switcher lost me a couple of Gates's
sentences.

,bringing out the world's best
spreadsheet and bundling in the Mac
intosh Switcher program That way
users can run Excel and their favorite
text editor, database, and communi
cations program. They're not locked
into one program," Gates was saying.

I glanced at my watch. Sixteen
minutes since the conference started.
1 had a page of notes, but nothing
worth writing about. Even the
speakers sounded bored. Couldn't
they see they were losing the au
dience? But of course they couldn't.
Every 20 seconds a maniacal photog
rapher with an incredibly noisy
thyristor popped his flash: once I
counted nine flashes in less than three
minutes. 1 came to New York for this?

Then, suddenly, the Macintosh pro
jector was fired up "They've got a
great projector:' I wrote

"Excel has 16,000 rows and 256 col
umns:' Gates said. I perked up. There
was an unmistakable change to his
tone He wasn't bored anymore.

Using a 512 K-byte Macintosh and
dual floppies, but no hard disk, Bill
Gates put Excel through its paces.
Numbers flashed up on the screen.
Cells were recalculated. Now I was
really interested. Those recalculations
went fast "The 68000 is fast." Gates
said. "And Excel keeps track of the
data structure so it recalculates only
the relevant cells:'

My next note says, '" guess I'm im
pressed"

I was, too. Do understand, I was
watching':J demonstration of a not-yet
released program running a live but
well-rehearsed (there were photo
graphs of the very same screens in
the press kit) demonstration The pho
tographer maniac popped his flash so
often that not only couldn't 1 reflect
on what Gates was saying, I found it

(continued)
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You can now purchase a fully compatible IBM AT type system,
fully enhanced, priced far below competition.

Here is what you get for under $3,300.00

• Microprocessor 80286 • Memory 640Kb RAM
• Math co-processor socket for 80287
• System expansion eight I/O slots .
• Hard disk drive 20 Mb (40 Mb optional)
• Floppy disk drive 1.2Mb • Serial ports
• Parallel ports • Controller card
• Keyboard 84 keys
• Runs current IBM AT software packages

QUANTEK CORPORATION has earned one of the highest
ratings in the industry. Our microprocessor boards are now
receiving less than 1% rework. This track record permits us to
give an unconditional six months warranty on the QUANTEK
2000 AT which is twice the competition.

Dealer and distributor inquiries invited.
Inquiry 307 for End-Users. Inquiry 308 for DEALERS ONLY.

QUANTEK CORPORATION
17975 Main St.
Irvine, CA 92714
(714) 250-1909 IBM is the registered trademark of

International Business Machines.



Why I recommend
Logiteeh's Modula-2

CHAOS MANOR

Logitech Modula-2™ combines
many of the best features of
both Cand Pascal. My prod
uct Time Line™ contains over
a million bytes of source
code. It is fast and indisput
ably powerful. I estimate that
it would have taken 20 to 50
percent more time to develop
in C, and would not be as
reliable. I anticipate half the
maintenance costs using
Logitech Modula-2. Six years
ago I was recommending C
for serious programming.
Today, I recommend Logitech
Modula-2.

I~
Andrew Layman, San Francisco, Ca. AUlhor of

Time Line. a project management progr.lrn.

Further comments:

Access tothe machine: Logitech Modula-2 gives
you direct access to the hardware.
Speed: Logitech Modula-2 compiles to native
machine code.
Strong Typing: Catches many programming
errors that would slip past a C compiler.
Modularity: It is very easy to insulate one part
of a program from changes in another.
Debugging: Logitech provides you with a run
time and a post-mortem debugger. Both are
symbolic, and show source code, call chains,
variables, modules, and raw memory.
Overlays: Your main program can bring
overlays into memory. You do not even have
to decide in advance which overlays or their
order.
Version Control: The compiler, linker and
loader all check that version ofmodules, pro
grams and overlays are consistent.
Good Library: Includes modules for file 1/0,
string handling, real number math,
operating system access, screen and
keyboard, and you can substitute your own.

~2 from 1AJlIIliec:h Is tile plOftll. pmfa
.....,.lUflPoreecIlIlIdftcodecomplleraDdClOlll
ee-piIet for VAX- aDd PC systems. Por_
Wormadoa. CIIIl CIIrII.....er Clde at I.o&ltech.
ItS~ Bhd.• Iledwood City. CA 94063,
(48) J69-9IS2.1a1!uaope, caU(41)(21)774S4S.

E!LOGITECH
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hard to follow his talk. On the other
hand. after the conference when
everyone else headed for the bar. I
found labe Blumenthal. the Excel pro
gram manager, and got my own dem
onstration on a machine that I know
was a normal 512 K-byte Mac with
floppies: and I was still impressed

Excel is fast. it's simple to use, it has
really impressive automatic charting
capabilities, and, best of all, it turns
macro building from a chore into
childs play That is a macro is a user
built procedure Lotus 1-2-3's macro
capability is one of its most powerful
but. alas. most difficult-to-Iearn fea
tures. Excel does things differently
You can cause Excel to remember
exactly what you're doing. including
things like "increment date:' and give
that set of procedures a name. You
have now built a macro. You can run
the whole complex pattern again
simply by invoking the name. The ex
ample Gates showed was updating
monthly sales data: input the new
data and invoke the macro. The
months are incremented, everything
is shifted over a column, charts are
prepared, averages taken, etc. In my
own private play with labe Blumen
thal. I built a financially meaningless
but highly complex macro involving
extensive calculations. It worked fine.

Something else impressed me. Bill
Gates likes the program, not because
it's going to make him a lot of money
(although I'm sure it will do that), but
because it's a neat hack.

Excel may just do for the Macintosh
what VisiCalc did for the Apple II.
Assuming that it works as I saw it.
Excel will certainly make the Mac into
a serious business machine. Spread
sheets are important to business. I'm
told that about half the IBM PCs are
sold with a copy of Lotus 1-2-3. From
everything I saw, I'd rather have
Macintosh with Excel than the PC with
Symphony I'd even prefer it to my
CompuPro with SuperCalc.

WHAT DO WE WANT. ANYWAY?
I don't usually write so much about
an unreleased product. but John
Shirley's remark about "appropriate
integration,' followed by Gates's com-

ment on limits. set me to thinking.
What do we-as users-really want
out of these machines, and what limits
our getting it? I've in no way reached
any final conclusions, but I do have
some thoughts.

I believe Bill Gates was right when
he said that fully integrated software
is a dead end. Even without machine
limitations it's going to be difficult to
sell full integration to users. There's
iust too much to learn. Old hands
looking for an improved text editor
may not care to change spreadsheets.
Newcomers almost certainly won't
want to learn about spreadsheets,
databases, text editors. and commu
nications all at once: heck, I'm reluc
tant to take on such a formidable task
myself It's better to learn by
accretion.

When we look at the individual
parts of integrated programs, the
situation is even worse. Perhaps you
could have "the world's best spread
sheet" in your integrated package:
perhaps you could even add "the
world's best communications pro
gram": but what do you do about text
editors and databases? You can't in
clude "the world's best text editor"
because there isn't one. World's best
at what? I know of at least five text
editors that could claim to be "world's
best" for one or another use, and
while WordStar isn't "world's best" on
anyone feature, it's on so many
machines, and comes in second with
so many features. that it's a contender
overall. The same is true with data
base programs. Several are good
enough, and a couple are superb in
one way or another-Savvy, for exam
ple, is wonderful for people who can't
spell and can't remember precisely
how things were stored-but if there's
one that deserves the title of "world's
best" at every application, I don't
know which one it is. How. then. can
an integrated software package have
the "best" when you can't define what
"best" means?

So. Fully integrated software isn't
the answer, because users want to be
able to pick and choose programs ac
cording to their particular needs. On

(continued)



EASY GO.

THE VERSATILE ARI{ 24I{
Everything You Want in a Dial Modem

With a flash of its front panel control, the ARK 24K can make simulta
neous transition from low-speed applications to 2400 bps. And it's the
only full-duplex dial modem on the market with separate Synchronous
and Asynchronous connectors" It's fast, versatile, easy to install, and
very easy to use. ARK engineers designed the 24K to bridge the gap
between yesterday's terminal requirements and the PC requirements of
the future. The ARK 24K... wive got you covered coming and going!

• Complete front-panel operation with help commands, continuous
visual and audible monitoring of call progress, command, and on
line modes ofoperation as well as complete terminal and front-panel
monitoring of both local and remote modem status.

THE FIRST FAMILY OF DIAL MODEMS

• Full menu of automated dial services including auto dial from front
panel or terminal, telephone directory, and tandem dialing.

• ARQ error-free transmission based on MNP··.
• Hayes™ "AT" Mode Compatible.
• Universal Compatibility. $595
• Stand alone or rack mount. Order today. Call toll free:
Nationwide on-site service available. 800-228-0914
For free brochure, call(305) 724-5260, or wn'te ARKElectronic Products, Inc.,
Dept. C, Po. Box 2169, Melbourne, FL 32902-2169.

• U.S. patent pending
••MNP is a proprietary product of MICROCOM, Inc.

... IBM is a registered trademark of International Business Machine Corp.

12K Dial Modem

Inquiry 25

'''IBM PC Card 12 Card Rack Mount
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ELfCmoNlC PRODUCTS
A PARADYNE COMPANY
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SOLVE PROGRAMMING PROBLEMS
THE WAY YOU THINK.
PURE AND SYMBOL.

APL* PLUS@PC
IS THE ANSWER.

The shortest distance between
two points is a straight line. But
unfortunately, that's not the case in
programming.

Most languages require you to go
through an enormous number of
steps before an idea becomes reality.

That's why the APL*PLUS PC
System is such a dramatic and ex
citing software tool for serious PC
programmers and application
developers.

Instead of requiring you to
learn-and write-long-winded and
complicated programs, APL is
based on your instinctive ability to
deal in symbols. And once you

begin using APL's quick notations,
you'll fmd it the ideal programming
environment for all your applica
tion needs.

The incredible shortcuts you get
with APL will let you spend less
time on drudgery, and more time
creating. Intricate calculations and
modeling on PC's are a snap.

And only with APL*PLUS PC
do you get:
• full-screen editing
• a built-in terminal emulator
• communications
• graphics primitives
• and report formatting.

Plus concise notation for
programs like sorting, matrix
inversions, string searching,

and more. And the complete package
price is just $595 with major credit
cards accepted.

Act now, and we'll send you a
free Convincer Kit. Contact your
local dealer, or call 800·592·0050
(in Maryland, call 301-984-5123) to
order your system, or for more in
formation about our other .
APL*PLUS products-from our
UNIXfM version to the
new streamlined Pocket APEM

Or write STSC, Inc., 2115 East
Jefferson St., Rockville, MD
20852.

You'll see how symbol
PLUS*WARE products are
to use, the very fIrst time
you use them.

STSe
A Contel Company

Problem-solvingatthe speedof thought.™
A?L ... PLUS PC System requires 192K. A soft character set can be used tor computers with IBM compatible graphics board. A character generator ROM or
software is included for the IBM PC or selected compatibles.
PLUS. WARE and Pocket A?l are trademarks of STSe, Inc. APl* PLUS is a registered service mark and trademark of STSC, Inc. UNIX is a trademark of
AT&T Bell Laboratories.
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the other hand, databases, text editors,
spreadsheets, communications pack
ages, and chart-making capabilities are
interrelated. It makes little sense to
have rudimentary capabilities for each
function in each of five (or more) dif
ferent programs, and it's sheer
drudgery to learn how to do the same
thing five different ways. Clearly, it
would be better to have a good chart
maker and pass it data from text
editor, spreadsheet. or database; to
use your favorite editor to write the
text generated from a spreadsheet
and be able to transfer both charts
and spreadsheet calculations into the
editor; and to be able to send the
whole fershlugginer mess out through
your favorite communications pack
age. Full integration may be undesir
able, but some measure of integration
is still needed.

Second, it's still easier to learn by
accretion. Sure, I managed to learn
CP/M, WordStar, WRITE, dBASE II.
SuperCalc. and a myriad of other pro
grams, but then I'm a computer en
thusiast. Moreover, having invested all
that time and energy into learning to
do things in certain ways, I'm reluctant
to spend the time it takes to learn a
lot of the new programs. Of course I
eventually bite the bullet because I'm
naturally curious, but I sure do get
tired of learning new ways to do the
same old things, If programs did most
things with the same commands and
in a logical and consistent manner,
reserving novelty for the uniquely new
things the program does, I'd be hap
pier and so, I suspect. would everyone
else,

Finally, most of us might like to work
on one thing at a time, but in the real
world we tend to be interrupt-driven
systems. Sit down to write, and the
phone rings: someone wants some
one else's telephone number. Start to
work on a spreadsheet. and you're
sure to remember a phone call you
ought to make. Begin one task, and
you'll find a sheet of paper reminding
you of something that has to be taken
care of right now.

It isn't so much that we want to be
able to run more than one program
at a time, but that we want to go back

and forth among tasks without long
waits and distractions. I don't like it
much when the phone interrupts my
writing, but it's sure a lot better for
me-and thus for whomever has
called me-if I can deal with the call
quickly and easily without having to
search for notepaper, address book,
calendar, and the like.

Epson tried to integrate all those
functions with Valdocs, and while the
idea had merit. the execution was
fatally flawed. It took too long to save
off the last job and get to the next.
and it wasn't easy to transfer data
from one task to another. Even in
Valdocs 20, they suggest that you in
tegrate the chart maker with the text
editor by means of scissors, paste,
and a copy machine. Valdocs was an
early attempt at integration. Even in
conception it had one major flaw. If
Valdocs couldn't do the job you
wanted-and certainly it couldn't do
everything-you had to exit the
Valdocs environment and cope with
an entirely different operating system
unrelated to what you'd already
learned.

Another approach is typified by
Borland's SideKick: use your favorite
programs in conjunction with a set of
utilities resident in high memory The
utilities can be called into a "window"
on screen at any time. The job you're
doing is interrupted for the moment.
but as soon as :you exit SideKick
you're right back where you were
when you called it. SideKick does an
excellent job of handling notebook,
calculator, phone book, and schedule.
It can even pass data around within
its parts. The new version has a lim
ited capability to pass data among
"foreign" programs like Lotus 1-2-3
and WordStar. However, while Side
Kick's command structure is logical.
it isn't necessarily related to the pro
grams you want to use. I'd rather use
SideKick, 1-2-3 or SuperCalc. XyWrite,
dBASE II. and MITE than any of the
integrated programs I've tried, but I
really want a lot more integration than
the combination gives me. The Side
Kick method is a good one, but it
doesn't go far enough.

(continued)
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PROGRAMMER'S UTILITIES
especially for Turbo Pascal on
IBM PC/XT/AT and compatibles

MORE POWERFUL THAN UNIX UTILITIES!!!

These Ready·to·Use programs fully support Turbo Pascal
versions 2.0 and 3.0. and PCDDS 2.X and 3.0. Here's what

you get:
Pretty Printer
Standardize capitalization, :ndentation, and spacing of
source code. Don't waste your own time! Several adjustable
parameters to suit your tastes (works with any standard
Pascal source).

Program Structure Analyzer
Find subtle problems the compiler doesn't: uninitialized and
unused variables, modilied value parameters, "sneaky"
variable modification, redefined standard identifiers. Also
generates a complete variable cross reference and an execu·
tion hierarchy diagram. Interactive or write to file (works
with any standard Pascal source).

Execution Timer
Oblain a summary 01 time spent in each procedure and
function of your program, accurate to within 200 micro·
seconds. Also counts number 01 calls to each subprogram.
Fully automatic.

Execution Profiler
Obtain a graphic prolile 01 where your program spends its
time. Interactive, easy·to-use. Identify weak code at the in·
struction level. (Proliler and Timer for Turbo Pascal Source
code only.)

Command Repeater
Customize any operation by reading and parsing the stan·
dard Inpul. Send up to 255 keystrokes to any executed pro·
gram. Automatically generate DOS batch files.

Pattern Replacer
Find and REPLACE versatile regUlar expression patterns in
any text lile. Supports generalized wildcards, nesting, alter·
nation, tagged words and more. Over a dozen programmer's
applications Included.

Difference Finder
Find ditferences between IWO text liles, and optionally create
an EDLIN script which rebuilds one from the other.
Disregard white space, case, arbitrary characters and Pascal
comments il desired.

Super Directory
Replace PCDOS DIR command with extended pattern
matching, sort capability, hidden file display, date filtering,
and more

File Finder
Locate liles anyWhere in the subdirectory tree and access
them with a single keystroke. Display the subdirectory tree
graphically.

AVAILABLE IN SOURCE
AND EXECUTABLE FORMAT

Executable: 555 COMPLETE inclUding tax and shipping.
Compiled and ready to run, includes 140·page printed user
manual, reference card and one 5'1." DSDD disk. Idea! for
programmers nol using Turbo. NOT copy protected.

Source: 595 COMPLETE including tax and shipping.
Includes all of the above, and two additional DSDD diSks.
Disks include complete Turbo Pascal source code, detailed
programmer's manual (Qn disk) and several bonus utilities.
Requires Turbo Pascal 2.0 or 3.0.

Requirements. PCDOS 2.X or 3.0. 192K RAM - programs
run in less RAM WIth reduced capacity Two dnves or hard
disk recommended

TO ORDER:
VISA/MasterCard orders, call 7 days toll·lree 1·800·538·8157
x830. In Calilorma. call 1·800·6/2·3470 x830 any day
Or mail check/money order to:

TurboPower Software
478 W, Hamillon Ave.. Suite 196
Campbell, CA 95008

For techOical questions, call 408·378·3672
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Thinking ofthe
CLanguage?

THINK COMPUTER
INNOVATIONS...........

~, C86 VERSION 2.3 with Source
l~\ !ILevel Debugging Support
I11III"""'"

The C language has rapidly become the development language of choice
for applications ranging from Operating Systems to Accounting Packages.
WHY? Its structured approach and extreme portability make it perfectly
suited to today's fast-paced environment.

Of all of the C Compilers available for PC/MSDOS, more programmers
choose COMPUTER INNOVATIONS' C86. WHY? Because it's part of a
COMPREHENSIVE family of C products with an unparalleled reputation for
performance, reliability, and stability.

C862.3 C COMPILER
C for PCIMSDOS began with CB6 and today it remains perhaps the most solid, stable

C Compiler available. Even competitor's ads show CB6 as a consistent top level performer
in benchmark testing.

Version 2.3 offers a host of new features including source level debugging support and
a 40% boost in compilation speed. Call for complete specifications.
COST: $395 UPDATE TO 2.3: $35 wlold diskettes NOT COPY PROTECTED
CALL ABOUT VOLUME DISCOUNTS

LEARN C INTERACTIVELY WITH INTRODUCING C
Intimidated by rumors about the difficulty of learning C? Need to train your staff quick

ly? INTRODUCING C can help. INTRODUCING C combines a thorough, self-paced
manual with a unique C interpreter to provide a fast, efficient method of learning C.
Designed for both professIOnal ana casual programmers, it provides a comprehensive
understanding of important C concepts such as standard K&R syntax and operators, full
structures and unions, arrays, pointers, and data types. Requires IBM PC, XT, or AT with
one disk drive and 192K bytes of memory
COST: $125 - NOT COPY PROTECTED

CI PROBE SOURCE DEBUGGER
Take advantage of CB6 2.3 source level debugging support with CI PROBE. Cut down

program development time and save money' CI PROBE is highly economical yet has the
features of debuggers cos ting far more.
COST: $225 - NOT COPY PROTECTED

C-TERP C86 COMPATIBLE INTERPRETER
The C-TERP INTERPRETER is a full K&R implementation that allows you to write code

and execute it immediately without the compile and link steps. Once you have your pro
gram running with C-TERP you can compile the code (without alterations) with CB6 for
fast, efficient executable files. C-TERP requires 256K, 512K is recommended.
COST: CB6 version - List Price: $300, Special Computer Innovations Price $250.
Combined CB6 & Lattice version - List Price: $400, Special Computer Innovations
Price $350.

Start With Us, Stay With Us
Computer Innovations offers a complete range of products that let you

enter the C environment and create applications with the most advanced
set of development tools available. Unparalleled tech support assures that
you're always at the height of productivity.

To order call: 800-921-0169
r;; COMPUTER
~ INNOVATIONS, INC.

980 Shrewsbury Ave., Tinton Falls, NJ 07724 • (201) 542-5920
C·TERP IS a trademark 01 Glmple Software Prices and speCifications subject to change Without notice

CHAOS MANOR

It seems clear to me that the best
approach is to integrate software
through the operating system. It's
hardly a new idea. UNIX allows pipes,
in which the output of one program
can become the input of another, and
boasts a beWildering array of utilities
that programmers can call. Alas, UNIX
is big, slow, and cumbersome. It's hard
to use. U IX has so many adherents,
particularly among hackers, that it
cant be ignored, but I'll be much sur
prised if UNIX is the answer to soft
ware integration

The Macintosh operating system
started out in the right direction. It
may even get there. The problem was
that the I 28K-byte Macintosh had a
number of silly limitations that Apple
tried to pass off as features, when it
was plain to all that they were bugs
If they could try to make you believe
that. what else were they doing to
you')

The 512 K-byte Macintosh, especial
ly with hard disk, is a different prop
osition. There really is a lot to like
about the Macintosh operating sys
tem. ot only is it easy to learn, it pro
vides a unifying approach to the com
mand structure of any application
program The Macintosh operating
system has an automatic means for
transferring data from one program to
another. Given that the Switcher
operates as advertised-and Micro
soft seems satisfied that it does-then
the Microsoft/Macintosh path to in
tegration looks pretty good

That's fine for Macintosh. Those
who have IBM PCs and PClones
haven't anything like the Macintosh
operating system just yet. but there
are plenty of developments Microsoft
promises the often-announced Win
dows integration Real Soon ow
There are new signs of life at Digital
Research. I'm not convinced that mak
ing the PC into a Macintosh look-alike
is the right way to go, but there's
another. Concurrent DOS is reaching
out to engulf PC-DOS It will then
spread even further to integrate with
UNIX. If AT&T can really develop a
standard UNIX business shell. the
PCommunity will be ready

lcontinuedi
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The Source.IsRien~

Many online information services
claim to be "user friendly." But only one
really lives up to that promise.

The Source.
You see, The Source is specifically

designed to save you time online. With
new, shorter menus. Simpler commands.
And a user's manual so well-written and
easy to understand, it's setting an
industry standard.

The Source is also the only
service that gives you introduc
tory lessons and assistance, _
free of on-line charges.
So you get up-to-speed on
our dime, not yours.

You get to the infor
mation you need in record
The Source is a service mark of Source Telecom
pUling Corp.. a subsidiary of The Reader's Digest
Assn .. Inc. © 1985 Source Telecomputing Corp.

•

time, without frustration. Everything
from the hour's headlines to travel
reservations. From special interest groups
to online stock trading. So you don't
waste your valuable time. Or money.

Call 1-800-336-3366, send the coupon,
or visit your nearest computer dealer.

And make friends with America's
friendliest online information network.

The most p<1.\£IfuI resotm:e any peISOOa1 oomputeram~.

I'd like to make friends with The Source.
Please send more information to:

Name
7R26.1IS

Address

City, State Zip

Mail to: Source Telecomputing Corporation,
1616 Anderson Road, Mclean, VA 22102
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There's another dark horse in the
wings. The Modula-2 operating sys
tem, which grew from the same in
spiration as Macintosh's operating
system (namely, the work of Alan Kay
at the Xerox Palo Alto Research
Center), keeps popping up in unex
pected places

We don't as yet have an acceptable
software-integrating operating system,
but maybe we won't have to wait for
ever to get one.

CHAOS MANOR

DOES IT MATTER?
One final thought One way to "inte
grate" programs is not to bother do
you really care whether your program
has been interrupted and remains
resident in memory as opposed to
saving your work on disk, calling in a
new program, and reinvoking the
original when it's wanted again? Or
that in order to transfer data from one
program to another, you must go
through a disk file? Of course, we do
care when disk access is slow: but
what if it were nearly instantaneous?

Indeed, that's pretty nearly what I
do now. Despite the advanced mao
chines available, I still do all my
writing on Zeke II. a CompuPro Z80.
This is partly sloth but mostly my at
tachment to my (alas, no longer avail·
able) Archive Hall-effect keyboard and
my memory-mapped video brought
out on an ancient but incredibly
reliable Hitachi 14-inch monitor. (It
was a I 5-inch monitor when I bought
it. but the measurement standards
seem to have changed) I suppose
that some day I'll change to another
system, but so far I've no overwhelm
ing temptation to do so.

What makes this ancient system
tolerable is a megabyte of RAM
(random-access read/write memory)
disk. Mine happens to be CompuPro's
M-Drive/H, but I've also used Semi
Disk without noticeable difference.
The result is that I can save this en
tire column in about 2 seconds It
takes about 20 seconds to save the
column, exit the editor, and bring in
my address book or a small database
I've also written filter programs that
convert one kind of file to another, so

(continued)

$30
$19

5Call

$139
$239

$Call
5391555
. SCali

.5136
$339

$69

$209
$389

$79
$145

. $Call
, , CALL FOR SS

$459 WY·350

$79 ZVM·124, $Call
$439 ZVM ,136 $Call
$Call Z·49 $Call

I'

I'

I" '

217 Broadway, Suite 615, NY, NY 10007

HOURS 9-8 EST, MONOAY·SATUROAY
PersonatCk(2WeeksToClear).Cashier'sCk,
Money Order Accepted.

APO Orders Add 6% (minimum $7). Add 3%
For Net Terms. All Returned Non -Defective
MerchandiseAreSubjectToA 20% Restocking
Charge. GenTech Reserves the RighI 10 Change
Advertised Prices.

800-843-4302

AMDEK
Video 300I3OOAI311JA 512511301155
Color 5001710. . .53191$539

PRINCETON GRAPHICS Max·12E $175
HX·I21HX·12E/SR·12. .5469/5191599

DUME All Models. . $Call
ROLAND
M8·122G $155 M8·142. $Call
CB·141. $269 CC·141.. $559

TAXAN
115 $115 116.. $125
4201l . $Call 440. $559
TElEVIDEO All Models ..... $Call
WYSE
WY·50
ZENITH
ZVM·123A.
ZVM·135.
Z-29A

ALS Smarterm II (BO Col. Card) $129
AST RESEARCH INC. Multi 1/ 0 . $Call
DIGITAL RESEARCH CP/M GoldCard $269
FOURTH DIMENSION 16K RAM Card. $55
80 Column Card (lie). $55
HAVES
Micromodem lie w/Smartcom I .
MICROSOFT Softcard II .
MICROTEK Dumpling GX

NOVATION Apple Cat II
212 Apple Cat II (1200) .
ORANGE MICRO Grappler +
Bullered Grappler +
PCPI Applicard 6 MHz.
MACINTOSH DRIVEl

RAM CHIPS
64K SET .59 256K SET.. ... 5Call

call for quantity pricing
DOUBLE·SIOED DISKETTES
3M $27 Dysan.
Maxell . $25 Wabash

PRINT BUFFERS
OUADRAM Microfazer
Parallel/ Parallel 16K.
64K $185 12BK
Serial/Serial, Ser/Par, Par/Ser
BK $139 64K $159
INT. STRUCT. ShuHleBuHer 32K. ..5269
ACT Printer Optimizer. . SCali

SURGE PROTECTORS
EPD/CURTIS All models
NETWORX Wire Tree/Plus
KENSINGTON Masterpiece.
EMERGENCY POWER SYSTEMS
SOLA Mini UPS .. $Call
Tripplite BC425-FC (425 Watts) $375
SWITCHBOXES
DATASPEC All configurations. . ... SCali
COMPUTER ACCESSORIES

Data Directors (All Models) ... $Call

.5229
S619

. $Call

5489
.5229

.. 5490
$525/$735

, : I

. 'I I

, I

INTEROYNE Tape Back Up
IRWIN Internal Tape Back Up
IOMEGA Bernoulli 20 MB
SEAGATEJRODIME ..
MAYNARD ELECTRONICS.
SYSGEN Archive ..

TALLGRASS
TG-5025 ! low low price ! 5Call
TG·6180 (80 MB w/6IJ MB Tape). .55949

HOUSTON INSTRUMENTS
PC·695. . .5645 DMp·41142 . 52369
DMp·29. . .. 51799 DMP·51/52 . 53559
DT·ll Digitizer 5879
TAXAN 710S. . SCali
ROLAND DXY·8ooIBBO . 5699/5920
SUMMAGRAPHICS SummaSketch . SCali

" I

53851$Call
5355
5329

EPSON JX·80 Color
LQ·1500. .5899 LX-80.
FX·85..$350 FX·185.
NEC P2IP3 Pinwriters.
OKIDATA
192 5359 ML 84P . 5Call
Okimate 20 $Call Pacemark .. $Call
PANASONIC KX·P1091 $249
STAR MICRONICS
Gemini 15X. 5345 SG·IO
50·10/15 5Call SR·15

$24915265 TOSHIBA
PI340 ..... 5559 P351 ..... 51145

5409 "I'!"!~nll"l'l~'-----

I '

BLUE LYNX 3278 . . .. $Call
DCA Irmallrmaline/lrmaKey. $Call
IDEAcomm 3278 ..... $Call

ANCHOR Mark XII 5239
HAYES
Smartmodem 120012400
1200B wlSmartcom II
NOVATION SmartCat Plus
PRENTICE POPCOM

Cloo/Xloo .
VEN·TEL 30011200 Hall Card

AST RESEARCH INC.
ADVANTAGE! (for AT) . . SCali
SIX PACK PLUS w/64K .. SCali
jrCOMBO (exp to 5121<) . . . 5Call
HERCULES Graphics Card. . .5299
Color Card (RGBIComp/Par) . 5155
PROMETHEUS Promodem External. 5315
ORCHID PCTurbo 186 w/128K.. ..5655
PARADISE SYSTEMS Multi·Display 5Call
Modular Graphics Card. . .5269
EVEREX Graphics Edge. .5Call
INTEL 8087/80287 . . 5Call
ABOVE Board (PC/AT). . 5Call

QUADRAM
EXPANDED QUADBOARD w/64K .. 5209
QUADMEG AT . 5Call
SIGMA DESIGNS Color 400

IMouse ... 5499/$575
STB SYSTEMS Graphix Plus II 5239
Super Rio wl64K . . 5279
TALL TREE JRAM·2 .. 5Call
TANDON TM·loo·2 (DSDD). .5129
TEAC FQ·55B (Thinline DSDD) 5109
TECMAR Graphics Master $485
Captain w/OK. . 5179
irCaptain wl128K . . 5309

IBM SYSTEM SPECIALS
256K, 2 Drives.
256K, I Drive & 10 MB Hard
IBM AT All Models
CORONA 400 Series.
FUJITSU Micro 16s (B086/Z80A)

KAYPRO All Models.
LEADING EDGE PC
MORROW DESIGNS All Models.
NCR All Models.
NEC APC·1I1 PACKAGES
w/2 Dr, Wordstar Pro Pk, 2050
w/plotter, digitizer &AutoCAD
SEEDUA Chameleon I Plus
WANG
PC/APC Up to 21% oH! .
OHice Assistant w/printer
ZENITH
ZF -151·52 w/Zenith Monitor.
ZF·151·21 w/iO MB Hard Disk.
ZF·161·52 (Portable, 2 Dr).

I' ;

GenTech
••
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?utmore permrMance.. in Jess space"
Look Into the new Princeton HX-9 Series
See high-resolution RGB color with the Princeton HX-9
and HX-9E Color Monitors.

Observe exceptionally sharp high resolution graph
ics and text created by color phosphor dots which are
within a mere .28mm of one another.

Enjoy Princeton performance on a 9-inch screen in
less desk space than most any other monitor on the
market today.
Display Images of dearly superior quality
Flicker-free technology enables you to view colorful
images with clear, sharp definition. Dark-glass, non
glare screens further enhance viewing clarity.

A built-in green/ amber switch
allows you to switch from multi
color to either a green or amber
mode. It's like owning both a
color and a monochrome monitor.

The Princeton HX-9 Color Monitor is perfect for view
ing up to 16 vivid colors with the IBM Color/Graphics
Monitor Adapter (or equivalent).

And, the enhanced member of the HX-9 Series, the
Princeton HX-9E Color Monitor, offers one big extra: It
also allows you to use the IBM Enhanced Graphics
Adapter (or equivalent) to view up to 64 brilliant colors.

What's more, they tilt. They swivel. Both have a built
in base to adjust your monitor to a comfortable viewing
angle.
Princeton quality Is built In
Both monitors in the Princeton HX-9 Series are manu
factured to provide years of reliable use. Verified by
tough quality-control procedures. And backed by a
full one-year warranty.
Visit your local computer store today
See the HX-9 Series and all other products bearing the
world-respected Princeton name. To find the Princeton
dealer nearest you, call: 000-221-1490 (Extension 404),
609-683-1660 (NJ only), Telex: 821402 PGS PRIN.

Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540.

IBM is a registered trademark of International
Business Machines Corp.

Inquiry 298

P INCETON'·
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CHAOS MANOR

hat the output of one program can
become the input for the next: by
using the CP M Submit utility I can do
highly complex operations, and given
the RAM disk they go fast. It's not in
tegration or anything like it. and I do
indeed miss the SideKick utilities: but
the speed of the RAM disk takes a lot
of the sting out of nonintegration

The major problem with the RAM
disk is that everything goes away dur
ing a power failure. However, memory
isn't the only thing that's getting
cheaper each year So is the uninter
ruptible power supply (UPS): at COM
DEX I saw more than on UPS that
would be better than adequate to run
Zeke II for half an hour or longer,
plenty long enough to protect work
in progress. There are still plenty of
incentives for integration, but with a
RAM disk and a UPS I can afford to
sit back and wait until something
really excellent comes along.

POOR WHAT?
While we're on the subject of integra
tion, there is a program called Write
Hand-Man (WHMj from Poor Person's
Software. The name is a play on Side
Kick, of course. WHM attempts to do
for CPIM 22 systems what SideKick
do s for the IBM PC The problem is
that CPIM systems are already hurting
for available memory: using up an
other 6K to 8K bytes for a resident
demon can present problems Word
Star doesn't particularly notice the
loss, but WRITE and other text editors
that work only on text resident in

memory certainly do.
Another problem is the trigger char

acter Few CP M keyboards can
generate anything other than ASCII
(American Standard Code for Infor
mation Interchange) characters 00
through 127, which means that only
32 control characters are available.
Many of these. such as carriage return
and horizontal tab, already have ac
cepted meanings, leaVing even fewer
available characters to do special
things, such as moving the cursor
around. To use WHM, you must
choose something your terminal can
make that you won't normally use.
Poor Person's Software suggests
ASCII null (001, which is Control-@
Whatever you select can never be
used for anything else while you're
running WHM.

WHM gives you a notebook, a
phone book and a two-week appoint
ment calendar It also gives you the
option of running any other program
hat you've written and assembled

and left on the disk as a .REL file. If
you want to write your own applica
tion programs, you'll need a relocat
ing assembler like RMAC or M80. (If
this means nothing to you, don't
worry about it.)

WHM is ingenious and works as in
tended The manual is only about
eight pages long. Most of the informa
tion is more useful to hackers than to
users. You have to read through all of
it. then go back and start over, before
you get all the information needed to
install the program. Even 0, I'd guess

that all but the most naive users
would be able to get WHM installed
provided they don't mind making a
few mistakes and doing some experi
mentation.

There was a time when I would
eagerly have welcomed WHM: but. in
fact. I've found that the loss of mem
ory when I'm writing is too high a
price to pay for the limited conve
nience. It's possible that I'm spoiled
I also have plenty of RAM disk.

TERMINAL ADVICE
A book I wish I'd had years ago is
David Stephens's A Programmer's Guide
to Video Display Terminals (Atlantis Pub
lishing Company, POB 56967, Dallas,
TX 75220) It's priced a bit high at
S30, and it's hardly light reading: but
if you need it. you need it bad.

The book is mostly tables of control
codes. What sequence erases to end
of line for the Teletype 5420 terminal?
What homes the cursor? How do you
clear the screen on the Ann Arbor
Guru terminal? It's all here, page after
page of information in readable form.
Terminal manuals are notoriously
poor. written by graduates of that
secret school that teaches the black
art of incomprehensible technical
writing. This book tables the informa
tion in a sane and clear-cut way It's
even indexed several times in ways
that bring together terminals with
similar command structures.

You can also get the data in the
book on disk: write Atlantis Publish

(continuedi
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DataPlotter"
Line Graphs & Scatterplots $69
Bar Graphs & Pie Charts $69

Lar~k ("~'~~'~/';'Z~W~:;'
~ I\dd $3 shipping.

$8 outside US and Canada.

Software" Specify type of Printer.
131 N. Leverett Rd.
Leverett. MA 01054 (413) 773-8687 ,"sa. ~1 C

o need for color monitor or graphics board.
Make graphs on dot matrix printers.

Easy to Use. No Programming.
CPIM 2.2, 3, 80, or 86, ~1S-DOS or PC-DOS. •

Excellent ~1anual. ,\10st disk ronnats.
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'\\llrdstar is aregistered trademark ot
MicroPro International; Lotus. Lotus
Developmenl Corp; AutoCAD. Autodesk;
TYP·SET Enter Computer. Inc.

Enter Computer. Inc.
6867 Nancy Ridge Drive
San Diego. Ca. 92121
(800) 227·4375
(800) 227·4371 (CA)
(619) 450·0601
TLX·181740

TYp·SET'" FEATURES
• IBM compatible.
• Video or plotter output se

lectable.
• Interfaces to Sweet-Po Hew

lett Packard and most popu
lar plotters for hard copy
output on paper or trans
parencies.

• Fully menu-driven for easy
operation.

• High quality lettering from
.05 inches to 72 inches
without distortion or loss of
aesthetic quality.

• Automatic or selectable line
and character spacing.

QUICKLY PRODUCE AD
LAYOUTS OR ART
WORKUPS?
Text can be mirrored and re
versed with spacing controlled
to create gapped or over
lapped lettering.

A

TIP-SET ""'I

The Ultimate Software Solution for Lettering
TYP-SEr" is the ultimate. TYP-SET's characters are de- CREATE BUSINESS CHARTS • Allows 3600 line rotation.
easy-to-use. high resolution signed mathematically to pro- THAT STILL LOOK GOOD ON right. left and center justifi-
graphic arts quality lettering duce presentation quality let- THE SCREEN? cation.
software for making presenta- tering without distortion or All fonts can • INCLUDES SIX DIFFERENT
tion material. With an IBM PC loss of resolution. be presented as FONTS.
or compatible microcomputer Lettering can be produced in designed or in SGI101 .i';:" :c.:G:"i~
and almost any plotter. you any size from .05 inches to 72 condensed. ex~
can create beautiful graphics inches without any loss of tended or Italicized
uSing different lettering styles. aesthetic quality. spaced pro- styles With
spacing and shading.By your- portionally with automatic concate-
self. you can easily create re- kerning or spaced for colum- nated text
port graphics. overhead pro- nized alignment. made up
jections and signs of almost of mixed fonts.
any size on many kinds of
materials.
CAN YOUR LETTERING
MACHINE CREATE
CHARACTERS THIS BIG?

. ,
TYP-SEr" generates graphic
art quality lettering in many
font styles.

DISTRIBUTORS: SDFTSEL COMPUTER PRODUCTS' EASTERN U.S. (BOO) 645·1779 (201) 575·5245' CENTRAL US. (BOO) 645·7175 (312) 173·8888' WESTERN U.S. (800) 645·1778
(213) 412-1700' CANADA (800) 26~-0460 (416) 629-2222' GEORGIA PRYOR CORPORATION. DECATUR (404) 987-0300 • ILLINOIS PRYOR CORPORATION, CHICAGO (312) 736-0855' PRYOR
CORPORATION, PEORIA (309) 688-9585' ZENITH DATA SYSTEMS, NORTHLAKE (312) 562-7300· MARYLAND PRYOR CORPORATION, COLUMBIA (301) 992-0040' NEW JERSEY PRYOR
CORPORATION, EAST RUTHERFORD (201) 935-2525' NORTH CAROLINA ALLISON-ERWIN, CHARLOm (704) 334-8621 • OHIO PRYOR CORPORATION, POWELL (614) 436-8281' PENNSYLVANIA
PRYOR CORPORATION, LEETSDALE (412) 741-2920· TENNESSEE MULTI COMPUTER PRODUCTS, COOKVILLE (615) 528-1717' TEXAS AMCAD, Inc. CARROLLTON (214) 323-0700' WISCONSIN
PRYOR CORPORATION, MADISON (608) 273-2050
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ing for information. Anyone serious
about writing install programs to put
software on a variety of terminals
cant afford to be without both book
and disk Highly recommended for
programmers.

CHEAP GRAPHICS
Hackers are probably familiar with the
public-domain program GRAF 10 For
535 (well. it says 529.95 + 55 shipping
and handling). Dr Donald Brittain.
who wrote the original GRAF. will sell
you GRAF 2.0. which does consider
ably more The GRAF programs plot
bar and line graphs on Epson and
Epson-compatible printers if you have
one for a Z80 CP/M machine. GRAF
20 needs a full 64K bytes of memory.
Time was when those were serious
limitations, but no longer However, it
IVon't work on the older CompuPro
8 16 or the Zenith Z-IOO, which both
use an 8085 rather than a Z80 for

CHAOS MANOR

their 8-bit processor It seems to work
fine with the new CompuPro 286 with
the Z80 SPUZ slave board.

Printers supported include the
Epson MX-80 with Graftrax, RX-80,
and FX-80: the Cltoh ProWriter
(shades of the pastl): and the Okidata
with Plug 'n Play chips (but not un
modified Okidataj The version I have
comes in the Kaypro 5V4-inch disk
format: you can also get it on 8-inch
IBM single-sided single-density disks.
Specify printer and disk format when
ordering (there's no install programl.

Writing the above paragraph takes
me back to the days when nothing
was compatible with anything else,
even though CP/M had become the
standard operating system. Things are
supposed to be much better now. I
wonder.

Anyway, GRAF 20 is simple enough
to use and produces charts and
graphs that are good enough for

academic reports and the like. Dot
matrix is dot matrix, of course: this
isnt going to be print-quality work. It's
more than good enough for term
papers though

GRAF 2.0 has a lot of convenient
features, such as automatic scaling
and labeling of graph axes, disk
storage of graphs, overlay capability,
and ways to take data from other pro
grams The manual is well written. This
is one of those programs that does
a job well without fuss or bother If
you need line or bar graphs and don't
want to spend much money, this is the
program to get. Recommended.

BUNKERS

Thanks. After my tirade about the
Texas Instruments Professional's blink
ing cursor, I received more than 50
letters with fixes for it. Some of them
got pretty elaborate, with full-screen

(continued)

zst~ [

/ /:~ : ~

VT100
$150*

Computers For
The Blind

'plus your IBM PC

! Now with KERMIT!

Use your IBM PC jr/XT/AT, or compatible with
ZSTEMpc-VT100 Smart Terminal Emulator.

Connect to PDP-11, DEC-10, VAX for on-line data input or editing.
Use with ALL-IN-1, EDT, WORD-11, DEC CALC

Transfer files from your host for input to spreadsheet/word processing
or local modification prior to transfer back to the host.

• 132-columns by windowing - no additional hardware·
• Double High I Double Wide Characters·

• Complete VT100 line graphics. Smooth Scrolling·
• International Font Support.

• Full Keyboard softkey I MACROS·
• Single Key DOS Access·

• Bidirectional file transfer - including XMODEM and KERMIT·
• Baud rates to 38.4 KB with high throughput·

• Color/graphics, monochrome, and EGA adaptor support·

Call today: VISA and MasterCard accepted
Ouantity and dealer discounts available

30 day money back guarantee
AIR MAIL POSTAGE included for US & Canada

KEA Systems Ltd.
2150 West ~roadway, Suite 412

Vancouver, B.C. CANADA V6K 4L9
Technical Support (604) 732-7411

Order desk (800) 663-8702 Toll Free
TELEX 04-352848 VCR COMPUSERVE 72177, 506

Trademarks IBM PC If, Xl, AT - IBM COfporahon, VT100, PDP DEC.
VAX - Digital EqUipment Corp ZSTEMpc - KEA Systems ltd

Talking computers give blind and visually
impaired people access to electronic infor
mation. The question is how and how
much?

The answers can be found in "The Second
Beginner's Guide to Personal Computers for
the Blind and Visually Impaired" published
by the National Braille Press. This compre
hensive book contains a Buyer's Guide to
talking microcomputers and large print dis
play processors. More importantly it in
cludes reviews, written by blind users, of
software that works with speech.

Send orders to:

National Braille Press Inc.,
88 St. Stephen Street, Boston, M"" 02115

(617' 266~160

NBP is Q nonprofit braille printing and publishing house.
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Powerful MS~DOSSoftware.
For the IBM®-PC, X"T, AT & compatibles with MS-DOS/PC-DOS 2.0 or higher.

Only $3995 Each

UTAH

COBOLTM
UTAH

PILOTM
ALL NEW! We believe this is the fastest COBOL compiler on
any micro; for example, we have compiled 4500 statements
per minute on an IBM-AT Utah COBOL is based on ANSI-74
standards with powerful level 2 features, including compound
conditionals & full CALL CANCEL. Speed and simplicity are
certain to make it a favorite in the classroom as well as with
professional programmers. Package includes diskette, 165-page
manual, many examples & 16 complete COBOL source code
programs. $39.95.

COBOL Application Package, Book 1: $9.95.

Written by Prof. J. Starkweather, the language's creator,
Utah PILOT exceeds all PILOT-73 standards. And it has an
integrated full-screen text editor for easy program develop
ment. Ideal for classroom instruction, business training & home
study. Package includes diskette, 129-page manual & 10 sample
programs. $39.95. .

UTAH

EDITM
UTAH

PASCALTM
A full-screen, video-display text editor designed specifically
for computer program text preparation. Completely user
changable, it can be configured to almost any terminal & takes
only 12K disk space. Package includes diskette & 58-page
manual. $39.95.

Has many advanced features including: 14 digit precision,
BCD math (no round-off errors), floating point + 63 -64,
TRACE debugging, Arrays up to 8 dimensions, 64K strings,
External procedures & Dynamic Module loading. Package
includes diskette & 134-page mannual. $39.95.

UTAH BASIC'· $39.95
Package includes diskette & 239-page manual.

BIGPRINT ,. DISKETTE $19.95
Great for making signs. Requires 132-print position printer.

UTAH software requires 128K RAM (Le., 90K user RAM) an IBM-PC, XT, AT, PCjr, or compatible (16-bit) microcomputer with MS-DOS or PC-DOS Operating
System, Rev. 2.0 or higher. For 8-bit CP/M-80 systems, ask about our NEVADA Software Series.

MS is a trademark of Microsoff Corp. IBM is a registered trademark of International Business Machines. Corp. Utah COBOL. Utah BASIC, Utah PASCAL, Utah PILOT, Utah EDIT,
BIG PRINT, & Ellis Computing. Inc. are trademarks at Ellis Computing. Inc. ©1985 Ellis Computing, Inc.

r------------------------------------------------,

Order now from: ELLIS COMPUTING, INC.

t t
3917 Noriega Street
San Francisco, CA 94122

Phone (415) 753-0186

SINCE 1977

COMPUTING : ..

STREET _

Send my UTAH order to:

CARD NO. EXP. _

SIGNATURE _

SHIP TO NAME _

COUNTRY _

CITY/STATE/ZIP _

o MasterCardo VISA

I V~ I
Checks must be
in U.S. Dollars,
drawn on a U.S. bank.

o Check

SATISFACTION GUARANTEED, If for any reason you're not
completely satisfied, just return the Utah package within 15 days
in good condition, with the sealed diskette unopened-and we'll
refund your money. There's absolutely no risk to you, so why
wait?-order today.

Please send me these UTAH Software packages
(IBM-PC diskette):

o COBOL 0 BASIC 0 EDIT
o PASCAL 0 PILOT 0 BIGPRINT

Send me _(how many) software packages: TOTAL $ _

Utah COBOL Application Book 1; BIG PRINT

California residents add sales tax (6% or 611.1%)

HANDLING/SHIPPING: no shipping charge within U.S.:
Overseas add $10 for first package, $5 each additional.

(Sorry, no C.G.D.s.) Enclosed: TOTAL $ _
L ~ ELLIS
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PORTABLE COMPUTERS DISKETTES DRIVES

CALL

..~~~~~'.~~ I

51599.00

....$209.00
....... $239.00

. $259.00

HARD

h!:!l!Y

Apple G1.. .
Atari GT.,
C-64 G1...

PC Star

mll"oci;ul~
5 meg Remavablellnternal $139900
10 meg Flxed/lnlernal $1249 00
15 meg 5 Removablel10 FlXed$2149 00
25 meg 5 Removable/20 FIXed52499 00

[·\EGA-

flB!I
A I 5 Apple $19900
A2 Apple $19900

=ZJ.--1)l.
SOl C-64 Single $219.00
SD2 C-64 Dual.. .. .$469.00

landon
320K 5 '/," (PC) $119.00

TEAC

,
TALLGRASS

~ TECHNOLOGIES

rf!I"_""",, "," ..
12. 25. 35. 50. 80 meg (PC)

tram $1499 00

FLOPPY

iNDUS

10 Meg Bernoulli Box
20 meg Bernoulli Box ...
5 meg "MacNoulll"

• Polaroid
Palette $1299.00

gt10ala
IBM.. .. $8999

Apple/Franklin $79.99

.NCHOR
Volksmodem.. .. $59.99

Volksmodem 300/1200.. .. $189.99

Mark XII (1200 Baud) $259.00

Signalman Exp,ess.. ..5299.00
Lightning 2400 Baud.. .. .... $399.00

(DHayes
Smarlmodem 300 $139.00

Smartmodem 1200 $389.00

Smartmodem 1200B $359.00
Sma,lmodem 2400 $629.00

Micromodem lie $249.00

Sman Com II $89.99

Chronograph $199.00
Transel 1000 CALL

GRAPHICS

ASr
Reach 12CO Baud Hall Card ... 5399.00

nl!'!' mlCROBITS
MPP-1000E AD/AA (Atari) ......... $79.99
MPP-1064 AD/AA (C-64). .. .. $69.99

INovationS
Smarl Cat Plus.. .. .. $319.00

J-Cat.. .. $99.99
Novalion 2400.. .. CALL

Apple Cal II.. .. ..$229.00
212 Apple Cat II.. . .. $379.00

Apple Cal 212 Upgrade $229.00

Macmodem.. .. $319.00

~.
Quadmodem II

300/1200.. $339.00

300/1200/2400.. .. $499.00

TELELEARNING
C64 300 Baud ...... (Closeoul) ..... $39.99

521 99
$2999
52499

..513.99
...$15.99

... $16.99 I

.$23.99

539.99
55499

.. $17.99

$2399

54499

SPECIALS

,.:tttti ~,:!i

Elephant 5'/," SS/SD.

Elephant 5'1<" SSIDD..
Elephant 5'1," DSIDD ..

Elephant Premium DSIDD..

Atari 800-48K $69.99
Atari 835 Modem•..••.•$29.99

4011 Star Raiders $5.99

4022 Pac Man $5.99

8026 Dig Dug $5.99

8030 Donkey Kong $5.99

8044 Joust $5.99

4013 Astroids $5.99

8130 Caverns of Mars..$5.99

4020 Centipede $5.99

4025 Defender $5.99

8030 E.T $5.99

8039 Eastern Front $5.99

S\lItlll"I\III'''S

wood Disk Holders.. . .. ........CALL

5 '/," DS/DD Floppy Disks
(Box of 10).. .. ..... $25.99

AMARAY
50 Disk Tub 5 '/.... .. $9.99

30 Disk Tub 3'h" $8.99

\'J Yerbdtilll.
5 1 4" 5S/Do
5',' DS/DD

DIsk Analyzer

DISK HOLDERS
INNOVATIVE CONCEPTS

Flip-in-File 10.. .. ........ $3.99

Flip-in-File 50.... .. .. $17.99

Flip-in-File 50 w/lock.. .. $24.99

Flip-in-File (400/800 ROM) $11.99

maxell
3'/,' SS/DD
3'1,' DS/DD
51/~" MD-t w/Hardcase

5 1 4" MO-2 w/Hardcase
5'," MD-2-HD lor AT

(:: commodore

C126 Compule,... .. SNEW
C1571 (Disk O,ive 10' C126) SNEW
C1902 (RGB 13" Monito, 10' C126) SNEW
C1670 (Modem lor C126) SNEW

SX-64 Portable.. . .. $399.00

Commodore Plus 4 .. $19900

C BM 64. .$149.00

C1541 Disk Dnve.. ..$19900

C 1530 Datasette. . $39.99

M-801 Dot Matrix Printer $169.00

MCS 803 Dot Matn.... .$179.00

C1702 Color Monilor $199.00

CI660 Auto Modem. .. $59.99

DPS 1101 DaiSy P"nter .. $33900

CALL

.CALL

CALL
CALL

CALL
$28900

559900
514900

59999
$10500

$18999
$24999

$41999

56299

58999
$99999

59899
535999

$14399

56399

56399

........................$39.99
................$69.99

......$269.00
..$169.00

BOARDS FOR ATARI

NEe

We stock the full line of

HP calculator products

PC-8401
PC-8201 Portable c.:ompuler

PC-8231 DIsk Dnve

PC-8221 A Thermal Printers

PC-8281 A Data Recorder
PC-8201-06 8K RA,M Chips

rj,fl'I HEWLETT
a:~ PACKARD

41CV

41CX

HP 71B
HP IIC

HP 12C/15C/16C

HP 750

HPIL Module

HPIL Casselle or Printer

Card Reader

Extended Function Module
Time Modu:e

SHARP
PC-1350 $15999
PC-1261 515999

PC-1260 510999
PC-1500A 516599

PC-1250A $88 99

CE-125 Printer/Cassette $12899
CE-150 Color Printer Casselle S171 99
CE-161 16K RAM $13499

Macintosh Software
Lotus Jazz CALL

Microsoft Excel CALL
Mlcrosott BUSiness Pak 5375 00

Living Videotext
ThinkTank 512 $15900

Manhalten Ready. Set. Go 57999

Creighton Development
Mac Spell $69 99

Monogram Dollars & Sense $99.99

Peachtree Back to BaSICS - GL$109.00
PFS File & Repon (New Verslon)$129.00

SIlicon Beach Allborn.. $2599

APPLE lie

APPLE Ilc.

MaciNTOSH

Ilc LCD Display

850 Interface... .. .... $119.00

1010 Recorder.. ...$47.99

1020 Color Printer.. . $69.99

1025 Dot Matrix $179.00

1027 Letter Quaiity.. .. $239.00

1030 Direct Connect Modem$59.99

5049 Atari Visicalc $45.99

8036 Atari Writer.... .. $24.99

f- \ )1\-
_ATARI

COMPUTERS

130XE 128K CALL
520ST 520K SystemCALL
800XL 64K•...•••••••...CALL

• I. 1'1'

CUSTOMER SERVICE
& TECH SUPPORT

1-717-327-1450

Computer Mail Order
Dept. A109

477 East Third Street

Williamsport. PA 17701

</' THE BEST PRICES!

</' Next day shipping on all in stock
items.

</' Free easy access order inqUiry.

</' Orders from outside
Pen nsylvania and Nevada save
state sales tax.

</' Free technicial support with our
factory trained technical staff.

</' There is no limit and no deposit
on C.O.D. orders.

</' There's no extra charge for
using your credit card. Your card
is not charged until we ship.

</' No waiting period for cashiers
checks.

</' We accept purchase orders from
qualified corporations. SUbject to
approval.

</' Educational discounts available
to qualified institutions.

FREE CATALOG MEMBERSHIP

2505 Dunwin Drive,
Mississauga, Ontario

Canada L5L1T1

All prices shown are for US.A.
orders.
Call The Canadian Office for
Canadian prices.

1·800·268·4559
Other Provinces

1·416·828·0866
In Toronto

TELEX: 06·218960

MEM8ER DIRECT MARKETING ASSOCIATICN

CREDIT CARDS
1- r:==J-=- en

r"?F 1 Inquiry 79 •~I...... ,,- I OINERSCLUB

'SHIPPING
Add 3%. minimum $5.00 shipping
and handling on all orders. Larger
shipments may require additional
charges.

All Items subject to availability and
price change.

Returned shipments may be sub
ject to a restocking fee.

1·800·233·8950
In PA 1-800-242-4215



Panasonic.

corona
PPC400 Dual Portable
PPCXT 10 meg Portable..
PC40022 10 meg Desktop

ITT
ITT X-TRA

256K, 2 Drive System.. ...CALL
256K, 10 meg Hard Drive SystemCALL

$5ANVO
MBC 550-2 Single Drive $699.00
MBC 555-2 Dual Drive $969.00

MBC 775 Portable.. . .. $1599.00
MBC 511 10 meg CALL
MBC 675 Portable CALL
MBC 880 Desktop.. ..CALL

~
PC-151-21 Single Desktop CALL
PC-lSI-52 Dual Desktop CALL
PC-lSI-53 10 meg Desktop CALL
PC-161-21 Single Portable CALL
PC-161-52 Dual Portable... ..CALL
Z-200 (AT).. .. CALL
171 (Portable).. ..CALL
138 (Transportable) CALL
148 (DeskTop).. .. CALL

PERSYST
Bob Board

PLANTRONICS
Color Plus

i1~~!,; ;

PARADISF
Modular Graphics Card
Multi Display Card..
Five Pack C, S

Captain - 54
Captain Jr. 128K..
Graphics Master.

~.
Quadport-AT $119.00
Quadmeg - AT (128K) $349.00
The Gold Quadboard $449.00
The Silver Quad board $239.00
Expanded Quadboard $219.00
Quad 512 + $229.00
Uberty $309.00
QuadSprint $499.00
QuadUnk $399.00
Quadcolor 1.. $199.00
QuadJr. Expansion Chassis $469.00
Expansion Chassis Memory $199.00
Quadmem. Jr $199.00
Chronagraph $79.99
Parallel Interface Board $64.99

Safari (7300) ..

6300 ...

Six Pack Plus $239.00
Mega Plus II.. . $269.00
I/O Plus II $139.00
Advantage-AT $399.00
Graph Pak $599.00
Monograph Plus.. .. $399.00
Preview Mono.. .. $299.00
PC Net Cards $379.00
5251/11 On-line.. .. $799.00
5251/12 Remote.. . $579.00
3780 Emulation Card $639.00
BSC Bisync $489.00

CCCIIRMA 3270 $879.00
IRMA Print.. $999.00

~VERE)(-

Color Card (Graphics Edge) $299.00
Magic Card $199.00

HERCIIU~:--;
Graphics $299.00
Color $159.00

ffiMssociaIes
IDEAmax - ZPR, 64K, C, S, P.$229.00
IDEAmini - YPR, C, S, P $189.00
IDEAminimax - MPR 128K $229.00
IDEAshare Software $219.00
IDEA 5251 $699.00

MYLEX
The Chairman

... $289.00

G~t:-'L.I::lk\
Electric Desk IBM-PC $199.00

ASHTl1N -TATE.
Framework.. . $369.00
dBase III $369.00

I BORLAnD
ItHfR"lAT ONA

Turbo Pascal 3.0.. .. $49.99
Sidekick.. .. .. $39.99

CENTRAL POINT
Copy II PC-Backup... ..$29.99

DECISION RESOURCES
Chartmaster.. . ..$259.00
Signmaster.... ..$179.00

FOX & GELLER
Quickcode III.. .. ......$169.00

FUNK SOFTWARE
Sideways.. .. ..... $39.99

~ Ilwyw-d Soft.wmc In<:.
Harvard Project Manager $209.00
Total Proiect Manager... .. $269.00

Human EdgeM

Communication Edge $99.99
Management Edge.. ..$119.00
Negotiation Edge $139.00
Sales Edge $119.00

L1FETREE
Volkswriter Duluxe $159.00

LIVING VIDEOTEXT
Think Tank $109.00_Lotus

IBM PC SYSTEMS
Configured to your

specification.
Call for Best Price!

IBM-PC, IBM-PC II, IBM-XT, IBM-AT

SOFTWARE FOR IBM

Symphony $439.00
1-2-3... ...$309.00

MECA SOFTWARE
Managing Your Money $109.00

~
Crosstalk XVi $89.99
Microstuf Remote $89.99

(ilDlti;t.';)@1
R:Base 4000 $259.00
R:Base 5000 $399.00
Clout 2.0 $129.00

".ii.~~;;'~
WordStar 2000 $249.00
WordStar 2000 + $309.00
WordStar Professional $299.00

Word.. MICROSOFT. $239.00
Mouse $139.00
Flight Simulator $39.99
MultiPlan $129.00

MuItiMate
Multi Mate Word Proc $249.00

NOUMENON
Intuit $69.99

NORTON
Norton Utilities 3.0 $59.99

alRD
Peachtext 5000 $169.00
PeachPack (GLlAP/ARl $219.00

TJS:
IBM/APPLE

Access $54.99
Write/Graph/File/Plan (ea).$79.99
Report.. . $74.99
Proof.... . $59.99

Profussional Software
Wordplus-PC w/Boss .. $24\1.00

ROSESOFT
Prokey $89.99

THE SOFTWARE GROUP
Enable $339.00

SATELLITE SYSTEMS
Word Perfect 4.0 $219.00

SORCIM/IUS
Accounting

AP/AR/GUINV/OE (ea.) $295.00
SuperCalc III $195.00
EasyWriter II System $195.00
Super Project $195.00

Open Access... .. .... $379.00
THOUGHTWARE

... $259.00
.... $389.00
... $479.00

.... $299.00
.. $339.00

.... $369.00

....$2799.00

............ $399.00
.. ........CALL

corona

TOSHIBA

Quadjet..
Quad Laser..

KX1091.
KX1092 .
KX1093 .

Lazer LP-300 ..

~CITIZEN
MSP-IO (80 col.) $349.00
MSP-15 (132 col.) $499.00
MSP-20 (80 col.) $489.00
MSP-25 (132 col.) $679.00

~ SilY:ER-REEO
500 Letter Quality $279.00
550 Letter Quality $419.oo
770 Letter Quality $759.00

NEC

a.lUKI-
6000 Letter Quality.. .. CALL
6100 Letter Quality CALL
6300 Letter Quality CALL

8027 Transportable.. ..$299.00
2000 Series $699.00
3000 Series $1099.00
8000 Series $1449.00
ELF 360.. .. $449.00

MO.. .. CALL
LBP-8A 1 Laser CALL

LX-80, LX-90, FX-85, FX-185
JX-80, DX-l0, DX-20, SQ 2000
HS-80, Homewriter 10.. .. ....CALL

C-ITOH

dfisywriter
2000 $749.00

DIABLO

D25 Daisywheel $599.00
630-109 Daisywheel $1749.00
D801 F Daisywheel CALL

Prowriter 7500 $219.00
Prowriter 8510P.. ..$299.00
Prowriter 8510 NLQ.. ...$329.00
Prowriter 1550P $469.00
FIO-40P Starwriter.. . ...$869.00
FlO-55 Printmaster $1049.00

EPSON

OLYMPIA
Needlepoint Dot Matrix ...

Compact RO ..
Compaci 2....

~~(

SG-10C (C64 Interface).$NEW
SB/SD/SG/SR Series CALL
Powertype Letter Quality CALL

TEXAS INSTRUMENTS
TI865 $1049.00

OIQDATA
84, 182, 192, 193,2410.. ...CALL
Okimate 10 (Specity C64/Atari)$189.oo
Okimate 20 (IBM).. . ...CALL

NEC
JB 1260 Green.... . $59.99
JB 1201/1205 (ea.). . $99.99
JB 1270 Green.. . $139.00
JB 1275 Amber.. . $149.00
JB 1280 G TTLlI285 A TIL $149.00

JC 1410 RGB... . $669.00

MAX-12E Amber.... . $189.00
HX-9 9" RGB.. . . $469.00
HX-9E Enhanced $519.00
HX-12 12" RGB $469.00
HX-12E Enhanced $559.00
SR-12 Hi-Res.. . . $599.00
SR-12 P Enhanced $649.00

12" Amber/Green Composite..... $99.99
12" Amber/Green TIL. ....(ea.) $119.00

liS 12" Green Mono $119.00
116 12" Amber Mono $119.00
121 Green TIL... . $139.00
122 Amber TTL $149.00

420 Hi-Res RGB (IBM) $429.00

440 Ultra Hi-Res RGB $559.00

~
ZVM 1220/1230 $99.99
ZVM 1240 IBM Amber $139.00
ZVM 130 Color $269.00
ZVM 131 Color $249.00
ZVM 133 RGB $429.00
ZVM 135 RGB/Color $459.00
ZVM 136 RGB/Color $599.00
1220, 1230, 1240 CALL

8400 Quadchrome I. $479.00
8410 Quachrome II.. . $429.00
8420 Amberchrome $179.00
8500 Quad Screen.. . $1499.00

P5,INCETDN

DIGITAL DEVICES
Ape Face (Atari).. ...$49.99
U-Print A (Atari) $54.99
U-A16/Buffer (Atari) $74.99
U-Call Interface (Atari) $39.99
U-Print C (C64) $49.99
P-16 Print Buffer $74.99
U-Print II Apple lie $89.99

INTERFACES
••PRACTJCAL

Graphcard .. • P£/W¥ICRIILS ...... $79.99

Seriall Card... ..$99.99
Microbuffer II + $169.00
Microbuffer 32K $189.00

~.
Microfazer from $139.00
Efazer (Epson) from $79.99

iiOrange micro
Grappler CD (C54) $99.99
Grappler + (Apple) $89.99
Grappler 16K + (Apple) $159.00

nlPP mlCROBITS

300 Green.. . $129.00
300 Amber.. . $139.00
310 Amber IBM-Plug... . $169.00
Color 300 Composite $199.00

Color 500 Composite/RGB $389.00
Color 600 Hi-Res (640x240) $399.00
Color 700 Hi-Res (720x240) $499.00
Color 710 Long Phosphor $579.00



CHAOS MANOR

TRUE MADNESS
I've just spent one of the most
frustrating hours of my life I tried to
get the new True BASIC to do some
thing useful. I didn't succeed. My
usual result was to get cryptic error
messages that are not indexed in the
manuals: ask for HELP; get the mes
sage "Can't help with that Try HELP
TOPICS": type in HELP TOPICS; and
again get the message "Can't help
with that Try HELP TOPICS."

My first experiment was to try a sim
ple program

10 FOR I = 1 TO 128
20 PRINT I, CHR$(I)

30 NEXT
40 END

decision-function generator I hope to
report on Real Soon Now.

(continued)

The result of that was "Illegal line
number"

The index shows that line numbers
are covered in the reference manual.
not in the tutorial. Thrning to the
reference manual. I see that line
numbers are said to be optional: I
also see an example of a program that
uses line numbers beginning with 100.
Could that be it? I changed my little
program's line numbers to 110, 120,
etc Ran program. Got "Illegal line
number" message. Tried HELP. Got
'Can't help with that Try HELP
TOPICS." This was not a message I
particularly wanted.

At this point I was in zugzwang,
because True BASIC has windows, but
there is no obvious way to get from
the command window to the editing
window. The index isn't helpful on
that. either By fighting my way
about-True BASIC uses function keys,
but Control-C and the other things
normal BASIC users are accustomed
to do not do anything like what you
expect-I managed finally to get some
familiarity with the command system.
For example, there is a way to get
back to the command window: it's F2,
the "history-window" key The manual
calls it a command window, but what
the helL

say they also have the TI PC format
Oh, well, it keeps one from frivolous
software purchases:'

We can hope that will change. TI
does seem anxious to provide sup
port for software developers, and as
I reported last month, I'm impressed
with the natural-language links. TI also
has an artificial-intelligence-based

SEGMENT
ORG 100H
ASSUME CSCUR
MOV AX,0100H
MOV CX,OOOBH
INT 49H
MOV OAH,13H
INT 49H
INT 20H
ENDS
END

Listing I: A simple program to fix tne TI Professional's blinking cursor

;CURSECOM
THIS PROGRAM SETS THE CURSOR
TO FULL NO BLINK AND CLEARS
THE SCREEN. CONVERT AS FOLLOWS

;USING DEBUG
, 1) RENAME FILE TO .COM
, 2) LOAD DEBUG WITH FILE
, 3) AT-TYPE M 400 500 100

4) MODIFY CX FOR SHORT LENGTH
AT- TYPE RCX AT TYPE 120

5) ISSUE W THEN 0

CUR

CUR

control capabilities
Bruce Neild of Cheshire, Connect

icut. sent in the simplest cursor fixer
(see listing I) It's not fancy. but bound
into a start-up batch file it will make
the cursor bearable Mr. Neild reports
that he's happy with his TI Pc. but
"One is hard-pressed to find adver
tisements in today's, magazines that

366 B Y T E • SEPTEMBER 1985 Inquiry 96



IT'S NICE TO HAVE
AWORKAHOLIC
PERSONALITY
AROUND THE OFFICE.

Relax.
When you need hard copy,

leave the hard work to your office
workaholic- a Datasouth printer.
There's a high perfonnance worka
holic Datasouth for every hard
copy job around your office.

Move mountains of words
and data with a never-say-die
DS 180or a DS 220.Type out
correspondence with a speedy
DaisyWheel 36. Or get an all
purpose Personal Printer to work
overtime next to your desktop Pc.

And get personal support
direct from Datasouth, toll-free.

Set up an interview with a
high perfonnance workaholic
today. Call for the name of your
nearest Datasouth distributor.

mllll""""II/""lJlilIllIllIITi

south
H G H PERFORMANCE P R N T E R S
AVAILABLE NATIONWIDE
THROUGH OUR NETWORK OF
SALES AND SERVICE DISTRIBUTORS

Datasouth Computer Corporation
Box 240947 • Charlotte, NC 28224
704/523·8500·Tlx 6843018 DASOU UW

CALL TOLL FREE:

1-800-222-4528
Ext.504
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Dot Matrix Made Beautiful

All the type in this ad was printed on an inexpensive dot matrix
printer with Fancy Font, the program that works with almost any word
processor to produce high resolution, proportionally spaced, letter
quality printing,

No special hardware or installation is required, so you'll be using
Fancy Font as soon as you get it.

Fonts, including Roman, Sans Serif, Bold, Italic, :!~, ®lbifnglisl)
and more, from 8 to 24 points come standard with Fancy Font.

FLEXIBLE. Fancy Font comes with a complete set of over 1500
mathematical, foreign language and other special symbols,

Hundreds of additional fonts in sizes from 6 to 72 points are
available, at a nominal additional charge, from our growing font library.

You can edit any character and also create your own characters or
logos, up to 1 inch by 1 inch,

Powerful formatting features let you center, justify, wordwrap and
type flush left or right, with or without running headers and footers 
even with different fonts and sizes on the same line.

COST EFFECTIVE. You buy Fancy Font from your local dealer or
direct from us, the software developers, for only $180,

You get near typeset quality at a small fraction of the time and cost
of using art or typesetting services.

Fancy Font runs on PCDOS, MSDOS and CP/M systems with Epson,
Toshiba and compatible dot matrix printers,

You'll be turning out great looking reports, newsletters, presentations,
letters, mathematical texts, overheads or invitations after getting your
copy of Fancy Font, The applications are limited only by your
imagination.

Call or write now to order Fancy Font or ask for additional
information including actual samples and independent reviews,

CALL TODAY 1-800-351-0500 M..,.,Ch..ge .nd v". Accepted

SoftCraft, Inc.
222 State Street, Madison, WI 53703 (608) 257-3300
,~ni is a registered trademark of SoftCraft, Inc.

REM statement. Tried running the
program, This stopped at the END
statement with the message "Ending
doesn't match beginning:' No amount
of spelunking in the indexes of the
two manuals produced information
useful in fixing the problem Eventual
ly I had to go to command level. type
NEW, and begin all over again.

In other words, it doesn't matter
whether or not you're familiar with
BASIC on microcomputer systems: if
you want to use True BASIC you'll
have to read, systematically, through the
entire terminally chatty manual. Don't
skip, Some important points are
buried in casual paragraphs, Even
then you won't discover everything,
and some things it tells you aren't
true, I never did find an explanation
of why my END statement to a sim
ple program produced "finding
doesn't match beginning:'

I may have a broken version, but I
don't think I do: once I figure out the
syntax, the programs seem to run all
right (except for line numbers, which
I can't get it to accept at all) Broken
or not. the editing features don't all
work. The manual says that Backspace
at a line marker will delete the line,
but. in fact. I have found absolutely
no way to delete lines. (I can delete
all the text in a line with either Escape.
to delete from cursor to line start, or
Control-End, to delete from cursor to
end of line: but the blank line marker
remains no matter what I do. Goofy)
The manual says that the Delete key
works. Mine doesn't. on either an IBM
PC or a Zenith Z-160. The index is off
by a page or so on most topics, too,
You don't expect that sort of error in
an Addison-Wesley publication,

True BASIC has about as dumb a
licensing agreement as I've ever seen,
The Addison-Wesley lawyers couldn't
figure out whether they wanted to
protect their product-product is a
pretty apt name for this thing-by
copyright law, contract law, or trade
secret law: so they tried for all three.
The resulting schizophrenia would be
hilarious if they weren't so serious
about it.

If you get True BASIC be warned
(continued)

used to be 30) read NEXT I, That ran,
Then I tried inserting some REMARK
statements, They stopped the pro
gram, Try HELP, Couldn't help with
that. Found out that True BASIC wants
REM as the REMARK command, In
cidentally, True BASIC doesn't recog
nize "?" as a synonym for PRINT.
Anyway, I edited my REMARK to a

Once I sort of figured out how to
use the editor-most of the com
mands aren't particularly intuitive-I
edited my little program to have no
line numbers at all. Press F9, which is
RUN, It didn't run, of course, I got the
error message "Ending doesn't match
beginning" After a moment's thought.
I made 30 (well. the statement that
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MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S

McGraw-Hili

Continuing Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

wants
an update in con

temporary circuits ... a
manager or supervisor in an electronics
plant... a doctor, an engineer, a chemist
who fmds electronics playing an
increasingly important role in your
work. It's even for electronics engineers
or technicians who feel their training
needs freshening up. It's the quickest,

most convenient,
probably least

- expensive way to
d"l ...~ do it. And the
.~ ~.. ' only one that gives

~
. you hands-on
+-

~/ experience.
y

IS-Day No-Risk Trial
To order your first module with

out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today's electronics.
If card has been used, write us for
ordering information.

Perform
Experiments

in Contemporary Electronics
Throughout your series, lab

oratory experiments reinforce every
significant point. This
essential experience
... dynamic, hands-on
demonstrations of
theory in practice ...
will help you master
principles that apply all
the way up to tomorrow's
latest VLSI (Very Large
Scale Integrated) circuitry.

In your very first module, you'll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You'll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics

Series is designed for anyone from
hobbyist to professional. It's for you
if you're looking for new fields of
interest. . .if you're a teacher who

From digital logic to the latest
32-bit microprocessor, the McGraw
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you ""
one every 4-6 weeks, give you a
handle on subjects like optoelec
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.
You waste no time on extraneous
material or outdated history. It's a
fast, efficient, and lively learning
experience ... a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction
With each module, you receive

a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

The fast, easy and low cost way to
meet the challenges of today's

electronic innovations. A unique
learning series that's as innovative as

the circuitry it explains, as
fascinating as the experiments you

build and explore.

With your first
module, you
get this
solderless
breadboarding
system. You'll
use it through
out the series to
build elec
tronic circuits
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.
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Now, it's easy to have the IBM AT that
building your own from ADTEK's SERIES
patible, board-level kit. Choose from a
(chassis, motherboard, cables, diskcontron~
and enhancement boards) and add your own
tor and disk drives. Or buy just the parts you need tOr
your project. Either way, all series 286AT products are
hardware and software xr compatible.

But you won't be on your own. The ADTEK SERIES
286AT comes with illustrated, step by step instructions
that even a beginner can follow. (Some basic knowl
edge of electronics will be helpful.) With just a few
simple household tools you can put your new compu
ter together in a Saturday afternoon. And you'll feel
confident about your SERIES 286AT because every
ADTEK product is protected by a full, one year factory
warranty.

And amazingly frugal.
Ifyou're ready forAT power and speed.
but don't want to pay IBM's premium
price, rest easy. A complete AI1la
SE~IES 286AT kit is priced sign
less than a comparably
AT. That's engineering
real bargain! Call or
detailed broch
on the SEIW!S
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least the manual says they are: I got
tired of fighting with True BASICs
"features" after a couple of hours).

According to the press release, the
real attraction of True BASIC is its
ability to do structured code. There
are special features for this. All very
well. but I don't see any control com
mands in 'True BASIC that we don't
have in extended BASIC for micro
computers. In the old days of little
machines with small memories, often
without disk drives, there was a flurry
of tiny BASICs and small, limited in
terpreters. There had to be; our early
machines wouldn't run anything
larger. Those were days when dialects
of BASIC multiplied, and BASIC pro
grams weren't transportable. Now,
though, it's rare to find a BASIC that
isn't an extended, disk version. BASIC
programs aren't totally portable, but
I've found that conversion is general-

[continued)

• ..,., r

TJse-tne power of your office-bound PC at ho . e p
you need is REMOTE, •

Whatever PC power you may need, spreadsheet, DBMS, word
processor, can be yours. All you need is a portable computer or terminal
and a modem. REMOTE provides password protection for each user.

Leave your PC in the office ... but pack .~.. 1E™
the power to go, REMOTE, ......

~f@TUFI®

Operate rour office PC from home
~ ,I '.
~~~., 'I

~,~ ,

standard BASIC If it hadn't been for
Bill Gates and his early BASIC there
probably wouldn't have been a micro
computer user movement. Microcom
puters might have been captured by
the academicians and high priests,
and we'd have no choice but to live
with their "standards": but that didn't
happen Microsoft BASIC and
BASCOM are a powerful package. Al
ternatively, there's compiled CBASIC
Why learn yet another?

True BASIC has a few interesting fea
tures, There are MAT (matrix) opera
tions: but since they're limited to add,
subtract. and multiply, you'll have to
write matrix-manipulation procedures
before you can do any serious work
with matrices. If you must write the
more complex ones, it's no work to
write the simple ones that come with
True BASIC Still, True BASIC does
have MAT commands. Also, the
graphics capabilities are good (or at

in the unlikely event that you'd want
to, you are not allowed to "reverse
engineer, decompile, or disassemble
the Software."

These are minor nits. The real ques
tion is: why do we need True BASIC
at all?

True BASIC doesn't seem to do any
thing regular BASIC doesn't do, and
what it does do isn't attacked in a
logical or intuitive manner. Escape to
delete to end of line? REM but never
REMARK? And the most annoying
misfeature of all True BASIC pro
duces no output at all if it encounters
an error l If. for instance, you don't
have an END statement. when you try
to run the program, True BASIC thinks
to itself for a while, produces no out
put at all. and finally the cursor ap
pears at the end of the program with
the message" 0 END statement." If
you have syntax errors, the same
thing happens 0 output. Only error
messages. 0 more hacking through
by inserting print statements as diag
nostics. True BASIC compiles to an in
termediate code, similar to the public
domain EBASIC and the earliest ver
sions of CBASIC It then interprets the
intermediate code line by line. The
result is that it's not as fast as truly
compiled code, yet you don't have the
convenience of line-by-line interpreta
tion when writing code.

There are vast differences between
True BASIC and what we microcom
puter people have learned. They're
supposed to be features. After all,
True BASIC conforms to the standards
set by the American ational Stan
dards Institute (A 51), and indeed the
Addison-Wesley press release pro
claims rather proudly that True BASIC
is the only microcomputer BASIC to be
"true" to the A 51 standard. Why a
standards institute would set stan
dards so at variance with the versions
of BASIC that microcomputer people
really use is not known to me. I don't
even know whom A 51 consults when
they decide to set "standards:' They
sure didn't talk to anyone I know.
Maybe they spent all their time with
mini and mainframe people.

What I do know is that Microsoft
BASIC is the microcomputer user's
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It's Your Move To Improve!
For years we have been selling our products through
distributors hoping that they will provide better technical
support and services to our customers. Lately, we find that
most of them are not really technical and sensitive enough to
satisfy our customer needs. In order to provide quality
products and services at factory prices, we have decided to
sell to you direct by passing distributors. Each of our products
comes standard with an easy do-it-yourself installation guide.
If you still have problems, our highly trained technical staff is
only a phone call away to answer any of your questions.

IN CANADA 416-842-31n
912 Barton Street. East, Suite 26

Hamilton, Ontario, Canada L8L3C2
Inquiry 400

To further back up our commitment for high quality and
better services, our policy is one year warranty and a
30-day no-questions-asked money back guarantee on
most of our products.

Remember. No loss. No stalemate. Make your move to
improve. Call us at our hotline.

IN USA CALL: 800-JEDEN US
IN CALIFORNIA CALL: BOO-JEDEN CA
For a free catalog, call 714-545-8108

J=D=/7
COMPUTER PERIPHERALS
1318 W. Sepulveda Blvd., Harbor City, CA 90710
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GATO!
Years ago as a graduate student I
worked on a U.S. Navy research proj-

(continued)

obsolete and often ugly implementa
tion of BASIC with a well-designed,
modern version."

In other words, little microcomputer
user, you're terribly sick and don't
even know it. Don't worry, though
The high priests are coming to save
you.

It's funny that so few of us micro
computer users understand how
badly we need help or how ugly our
BASIC has become. Now we have The
Word. Kemeny and Kurtz have called
for "a rebirth known as True BASIC

Perhaps they'll get it. Me, I think I'll
pass up the opportunity to become
a born-again True BASIC believer. I
enjoy my Microsoft and CBASIC
heresies.

~,.. .<i.", _
7'i.... ...... ....

REMOTE let ,__ oft.w~ from the other end of a
telephone line .~. wh'erever that mighi be1-- - -

All you need is a terminal or portable microcomputer, a modem, and a
phone line. You can call into the host microcomputer, access it, and run
most popular programs, including word processors, spreadsheets, and
database managers. You'll see the program in operation just as if you were
sitting in front of the host computer.

REMOTE's powerful electronic mail system rivals those found on main
frames, with full password protection. Why leave your PC power in the
office ... when you can give it a call with 11TM

REMOTE?

lM£.ROSTUFI®

i...,4~~;;;j~~'I.-f\~PC power 000

Sciences and heads the A SI commit
tee on standards for BASIC Perhaps
that tells us something about the
motivation of the standards commit
tee? In any event. we can see what its
chairman thought.

In the introduction to True BASIC
Kemeny and Kurtz say, "Today's per
sonal computers are large and power
ful machines that allow the implemen
tation of a full modern BASIC Yet the
versions most widely used are what
are called in the trade 'Street BASIC
a horrible dialect of a beautiful lan
guage. And since the authors of these
languages violated the fundamental
design principles of BASIC 'Street
BASIC is heavily dependent on the
hardware being used. The same
BASIC program will not run on dif
ferent personal computers: indeed, it
typically does not run on two different
models from the same manufacturer.

"The time has come to replace the

Iy pretty simple As an example, it
took me less than an afternoon to
translate Jay Forrester's World
Dynamics model into Microsoft
BASIC

The fact is that all modern micro
computer BASICs have IF.
THEN ... ELSE, WHILE, multiline
functions, declarations, and a form of
CASE statement. My mad friend used
to hate BASIC because it made top
down code structures impossible; but
before he died, even Maclean ad
mitted that modern microcomputer
BASICs were plenty good enough He
muttered that Microsoft had ex
tended the language to the point that
it wasn't really BASIC any longer; but
he quit complaining about command
structure.

True BASIC offers little that we don't
already have (except matrix opera
tions). but it does do things different
ly from the way microcomputer peo
ple have learned them. For example;
there's a method for making variables
truly local. which is no bad thing True
BASICs method is similar to the
method used by CBASIC-but with an
important difference. In True BASIC
in order to have true local variables
you must define your functions outside
the program, after the program END
statement. (Like CBASIC True BASIC
has no procedures, but functions can
do just about everything a Pascal pro
cedure can do.) I fail to see how this
is superior to the CBASIC method: in
CBASIC variables declared inside a
function definition are local to the
function, and those declared outside
it (or not declared at all) are global:
what could be simpler? I suppose it's
a matter of preference, but I prefer my
functions to be inside my program;
and if I'm going to use a compiled
BASIC I want one that compiles to
native code, not to some intermediate
code that it then interprets. It's prob
ably all prejudice on my part.

BASIC was written 20 years ago by
John Kemeny and Thomas Kurtz, the
authors of True BASIC Surely they
ought to know what BASIC should
look like? Moreover, Dr. Thomas Kurtz
chairs the Dartmouth Graduate Pro
gram in Computer and Information
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NEe Home Electronics (U.S.A.) Inc.
Personal Computer Division

1401 Estes Avenue
Elk Grove Village, IL 60007

1-800-447-4700
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READ THAT MANUSCRIPT
One of the more interesting items at
COMDEX was the Omni-Reader by
Oberon, This is a gizmo into which
you can insert a page of typescript.

(continued)

tem copies of the machine, I'd have
thought Atari would want to get a lot
of those machines out in the hands
of the hackers, but Atari's policy made
venture capitalists out of the software
developers

Another hot item was the zenith Ad
vanced Pc. an 80286-based IBM PC
AT clone, (Alex promptly dubbed it
the ZAT. a name that I suspect will
stick despite all effort on Zenith's
part.) I think I'm going to like the ZAT
I've been impressed with other Zenith
equipment. We'll see when I get one
here, By the time it comes, I ought to
have the construction people out of
my hair

System troubleshooting's enough ofa headache without adding travel
to it. REMOTE can cut your service travel, .. to nothing flat.

REMOTE lets you access and operate a distant system via modem.
You can troubleshoot the system from top to bottom, update or revise
software and data files ... all without leaVing your office'

Boost your system support efficiency
and your bottom line ... all you need is
REMOTE!

System service by REMOTE CO~~.~~,I.
1 •

SPRING COMDEX
Spring COMDEX in Atlanta this year
was a mixed bag, I didn't find much
to write about. but I did see a number
of items that look pretty good I use
COMDEX as an opportunity to meet
people, see interesting items, and
look for things to review later

One long-awaited item was a big dis
play of new Atari computers, They
look pretty good for the price, but
Atari isn't shipping them yet. and I
long ago gave up being much im
pressed by items on a showroom
bench, Also, it's difficult to see how
there's going to be much software for
them, since Atari was charging pretty
stiff prices for early development-sys-

the game, I must. I've certainly wasted
enough time with it. The PC version
is in color, The Macintosh version is
more fun, Maybe I'm getting used to
the Mac? Recommended,

ect at the University of Washington
The principal investigator was Dr Paul
Horst. but our immediate superior
was Dr August Dvorak, professor of
sociology, inventor of the Dvorak key
board, and uncle of the columnist
John Dvorak, Dr Dvorak was a Naval
Reserve captain and had been skip
per of a Gato-class ,submarine in
World War II,

I'd read Run Silent. Run Deep (and
seen the movie), of course, but other
wise I knew nothing of submarines,
When Dr Dvorak was in a chatty
mood, he tended to talk about his
keyboard rather than telling war
stories; but once in a while he'd spin
a yarn Submarine duty was pretty ex
citing in those days I suppose it takes
a special kind of sailor to go to sea
in a ship designed to sink

Anyway, that explains why I was in
terested when I saw a game simula
tion of World War II Gato-c1ass sub
marine warfare,

My first reaction to Gato was
dismay When you start the game,
things happen fast ''I'm a Star Fleet
Admiral. I don't know anything about
this wet Navy stuff." I protested, but
it didn't do me any good, The enemy
continued to move, and my ship was
just sitting there, The enemy ships
were moving fast

Like many games of this type, Gato
is a combination strategic and arcade
game, You have to think up what to
do while you're doing something else,
This kind of game gives me mixed
emotions, Compressing a four-hour
battle into five minutes certainly puts
you under considerable pressure, but
it isn't very realistic. On the other
hand, true realism would be boring;
you don't want to spend hours on a
single attack I do wish I could slow
the game down a bit. Even at the
beginner level the action is a bit fast.
You can stop the game for a while to
plan things out. but if you do, you
can't see any of the displays; as soon
as you look at the chart. or your own
speed and heading, or anything else,
things start moving again, You get
used to the command structure after
a few plays, but it's still pretty hectic.

Don't get me wrong, though I like
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PINNACLE

And a Pinnacle LX expansion
chassis allowing nine 68000
processors to network 56 users.

A micro's gotta do what a micro's
gotta do.

And starting at under $4000
Pinnacle's just the fastest there is.

Inquiry 295
UNIX IS a Registered Trade Mark of Bell Labs CP/M-68K IS a Registered Trade Mark of Digital Research.

No micro in its right mind would
want a showdown with Pinnacle.

Its awesome fire power is
provided by the superb Motorola Up to 8 Megabytes ofdirectly
68000 charging along at 12MHZ addressable RAM and 110
with no wait states (giving about Megabytes of Winchester storage
3MIPS). dance when Pinnacle barks its

And Pinnacle's ammo belt is just sharp orders.
bristling with high powered options And that's just for starters.
to give rapid fire to all seven users. There's also the Pinnacle IX with

P-System, Unix,® CP/M-68K,® ~o 68000's, OMA, and Memory
Mosys, BaS, Mirage, Tripos all obey Management hardware. Ideal for
instantly - along with their armies of disk intensive operating systems
applications. like Unix® and Pick The accessible peak of performance

US DISTRIBUTORS Pinnac/eSystems Inc. 10410 Markinson Road, Dallas, Texas 75238. Tel. (214) 340-4941. Telex 88-8442
ELECTRONIC MANUFACTURING/SERVICE Lamtech Electronics Corporation, 620 Easy Street, Garland, Texas. Tel. (214) 272-3504

INTERNATIONAL SYSTEMS GROUP ISG Pinnacle, Dallas, Texas. Tel (214) 340-4941. (Distributor enquiries invited).
VERTICAL MARKET SYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214) 340-4941.

EUROPEAN DISTRIBUTORS TDI Pinnacle Ltd, 29 Alma Vale Road, Bnstol BS8 2HL, England. Tel. (0272) 742796. Telex 444653.



CHAOS MANOR

EPSON
FX 85

OTHER PRINTERS
Olympia Compact 2 $ 350
Olympia Compacl RO CALL
Toshiba P351 1080
Toshiba P1340 560

CALL
CALL
CALL

235
CALL
CALL

$ 230
350
350
490

CALL
230

CALL
269

..

the concept It's well made It's just
that it's not that much faster than re
typing, and after the novelty wears
off-say. after about five pages-not
much more fun., The Omni-Reader
works as advertised. and Oberon has
been very careful not to make un
justified claims for it It's a pity that

(continued)

33. Generic Multi 40. Hayes 1200B
Multifunction Board, 64K 150 Internal modem w/software 379

34. Orchid Tech. 41. AT&T 4000
PC Turbo 186 CALL 300/1200 Ext. Modem 335

35. Parodlse 42. Hayes 1200
Modular Graphics Card 275 External modem 399

36. Hercules 43. Hayes 2400
Monochrome Card 329 External modem 599

37. Hercules Color 44. US Robotics Courier 2400
Color GraphiC Card 170 Ext 2400B Sman Modem 460

38. Novation 4905911 45. US Robotics Telpac
Mooem w/software CALL Telecomm. Software 74

39. Novation 4905921 46. TEAC F055B
Internal Modem w/softVvare CAU 1f2 hI. DSDD Disk Drive 95

47. Preh Keyboard
13 prog. keys. heavy duty 175

3M DATA CARTRIDGES

DISKETTES

Save 3CJ0/0 to 43°/0
off Manufacturer Sugges1ed Ret. prices on

EPSON • lIIddaIa • SIar • DIABID
• 10SIEA • aJMREX •

STAR
16. 5G 10
17. SO 10115
18. SR 10115

OKI
19. Ok,182
20. Ok, 192/193
21. Ok,84

• •

EPSON@
8. LX 80
9. RX 100+

10. FX 85
11. FX 185
12. LO 1500 parallel
13. OX10 DaiSY Whee IOCP5
14. OX20 DaiSY Wheel 2OCP5
15. Comrex II Comflter

CALL TOLL FREE 800-621-1269 EXCEPT Illinois. Alaska

... $ 14.00 84. DC3OOXL $ 21.00 86. DC600A. .. $ 23.50
.... 18.00 85. DC300XUP 22.00 87. DC1000 .......•...... 15.00

Call for Quantity pricing for 10 cartridges or more.

~. ~K.~etK ."ne 6557 N uncaln A.e Ch,cago Il60645
~~~ . I ~ 4 "13'2J 63'7800 1312J 677 7660

.DJW,fI maxetl 3M SONY ........ MEMOREX

3Vz" SSOO 28.00 25.00 25.00 25.00
OSOO 37.00 37.00 37.00

5V." SSOO 17.00 14.00 14.50 13.00 11.50 11.50
OSOO 21.00 18.00 18.00 16.00 12.50 14.00

SSOD96TPI 28.00 24.00 24.00
OSOD96TPI 37.00 29.00 29.00

5'/. OSOOHO 45.00 39.00 40.00
(For IBM 01)

8" SSOO"" 25.00 29.00 25.00
8" OSOO"" 29.00 32.00 29.00
"UnIonnInod

Call for Quantity pricing for 10 boxes or more.

1. 5 meg Drive
for Maclnfosh . . . .. $ 1375

2. Cartridges for above 43
3. 10 meg Onve for fBM·PC/XTI

AT & compaflbles 1790
4. 20 meg Onve for fBM·PC/XTI

AT & compatibles 2490
5. 10 meg Drive wI Auto 8001 for

IBM·PC/XT & compatibles ... 1890
6. 20 meg Drive wI Auto Boot lor

IBM·PC/XT & compatibles ... 2590
7. 10 meg cartridges for above

3 ak s eClal 125

82. DC100A ..
83. OC30OA .

I·M=ci4·
BERNOULLI BOX

26. Amdek 310A
Amber MonItor $ 150
Other Amdek Monitors . CALL

27. Zenith Monitors CALL
28. AST Six Pak +

Multifunction Board. 64K 249
29. AST Six Pak + (loaded)

Multifunction Board. 384K 309
30. AST Megapius II

Multifunction Board. 64K 210
31. Quadram Quadboard

MultifunctIon Board. OK 195
32. Quadram Quadboard

Mult, Board. 64K/384K 210/267

Here are 87 reasons to
buy at Elek·Tek, not to
mention the fastest
delivery anywhere.

would save you considerable time.
There are versions of Omni-Reader

for both Macintosh and PClones. The
machine reads manuscripts written in
Courier 10 and 12: Letter Gothic: and
Prestige Elite. Oberon promises addi
tional font selections on disk in the
near future.

It's a neat gadget I'm very fond of

then by drawing a mouse-like gadget
across the paper line by line. get the
text into machine-readable form. I
wrote several books back before
Ezekial. my friend who happened to
be my first Z80, came into my life. It
would be nice to get those books
onto disk so they could be painlessly
revised. The Omni-Reader looked like
a godsend

Alas, it's not quite that simple The
Omni-Reader accepts only certain
typefaces Fortunately. 12-pitch Letter
Gothic from a Selectric is one of them.
since that's what I wrote all my early
books in. (I didn't then realize that it's
better to use la-pitch and save your
editor's eyes than 12-pitch and save
paper Live and learn.) However. the
Omni-Reader is a bit tricky You have
to move the reader across each line
at a fairly constant speed: wait: try
again if you went too fast: and in
general deal with the text line by line.
After a while it gets easier. because
you get a feel for how fast to drag the
reader and thus don't make as many
mistakes.

After that it's faster than retyping.
ot a lot faster, but enough so that it

would probably be worth using to get
my early books into machine-readable
form-except that any editorial
changes made in manuscript. and all
rewrite in galley. would have to be
entered by hand anyway. The Omni
Reader can't read the finished book
because typesetters deliberately vary
the spacing between characters, and
this bothers the heck out of the Omni
Reader. By the time I've compared the
typescript to the printed material. I've
used up the time the Omni-Reader
saved. Simpler to hire someone to
type directly from the printed matter.

The result is that it's hard to see
what to use the Omni-Reader for. One
possibility would be in an office that
has both typewriters and computers:
letters written on a typewriter could
later be read into the machine. I do
wonder. though, if it wouldn't be bet
ter to write the letters on a computer
to begin with. On the other hand, if
you want to put letters that you've
received from someone else into
machine-readable form, Omni-Reader
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ITEMS DISCUSSED

<,omeone hasn't developed an easy
\\ay to scan books Oh, well.

If you have a need for an optical en
coder that reads typescript line by
line then this one certainly does the
iob

WINDING DOWN
I suppose one game of the month is
Gato (although the boys continue to

By FIRE AND SWORD"""", ,525
INCUNABULA, , , , 530
'\vdlon Hill Company
1'517 Harford Rd
Baltimore, MD 21214
13011254-5300

EXCEL lincludes Apples
Sllltcheri . . . . 5395

\llcrosoft
10700 \lor hup Way
POB 97200
Bellevue WA 98009
18001 426-9400

GATO. . . Price unavailable
Spectrum HoloByte Inc.
2006 Broadway, Suite 301
Boulder CO 80302
13031433-0191

GRAF 2.0 ' , , , ,52995
Microcomputer System Consultants
301 North Harrison St
Ct\: '5279, Suite 228
Princeton, NI 08540

MACINTOSH
128K bytes "'" ,52195
'512K bytes '" ,52795

!;,pple Computer
20'52') 1\lanani Ave
\ lIpcrtlno c.>\ 9')014
I.1W\1973-2222

OMr-..I-READER. , , , , , , 5699
0l)eron International
))25 MacArthur Blvd,
Sliite 630 LB.1
Irllng TX 7')038
121.11 2') 7-0097

SIDEKICK
copy-protected. , , ,55495
not copy-protected., .... , 584.95
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CHAOS MANOR

rise through the ranks in Cygnus's Star
Fleet I) The other game of the month
isn t really a game, That is, Blue Chip
Software, makers of the neat stock
market game Tycoon, have a financial
planning simulation called Squire that
can teach some valuable lessons
about retirement funds, tax shelters,
and the like The version I have is for
MS-DOS: I expect there is, or shortly

Borland International
4585 Scotts Valley Dr
Scotts Valley, CA 95066
1408) 438-8400

SOUIRE . , .. , 54995
Blue Chip Software
6740 Eton Ave.
Canoga Park CA 91303
1818) 346-0730

STAR FLEET I, .""" ,54995
Cygnus
POB 57825
Webster, TX 77 598
(800) 622-4070

(credit card orders)
1713) 486-4163

(check or COD ordersl

TRUE BASIC. """"",,514990
Addison-Wesley Publishing Company
Jacob Way
Reading MA 01867
1617) 944-3700

VALDOCS 20
for QX-IO (OEM product), , .54995

Epson America Inc.
2780 Lomi a Blvd
Torrance, CA 90505
1213) 539-9140

WRITE-HA D-MA , , , , ,549,95
Poor Person's Software
3721 Starr King Circle
Palo Alto, CA 94306
(415) 493-3735

ZENITH ADVA CED PC
(1.2 megabytes) . , , 53999

Zenith Da a Systems
1000 Milwaukee Ave,
Glenview, IL 60025
(312) 391-7000

will be, a Macintosh version as well.
If you don't have a feel for compound
interest and the effec s of taxation on
wealth accumulation, you owe it to
yourself to get this one

Two other interesting games for the
IBM PC are Incunabula and By Fire
and Sword, both from Avalon Hill.
Both can be fun played solitaire but
are really better if there are multiple
players, Incunabula starts with clans
men struggling to build a civilization
while avoiding destruction at the
hands of nomads and raiders, Ac
cumulate enough wealth and you can
invest in various arcana such as ar
chitecture, mathematics, or music By
Fire and Sword is a game of medieval
combined-arms armies, diplomacy,
and treachery Both of them snaffled
off more of my time than I could
afford

The books of the month are Stock
Selection Buying and Selling Stocks Using
the IBM PC by Jeremy C Jenks and
Robert W. lenks (Wiley, 1984,51795,
567,90 with programs) and The Serious
Assembler by Charles M, Crayne and
Dian Girard (Baen Books, 1985) Fair
warning: the latter book is a Pournelle
Users Guide It's also the best
intermediate-level book on IBM PC
as embly-Ianguage programming I've
come across If you're seriously
thinking of doing such programming,
look at this one, It has useful pro
grams as examples, The Jenks book
has a revealing discussion of the real
world of Wall Street. as well as com
mon sense on using computers and
some good practical programs, Fair
warning if you buy the Jenks book
and end up losing your shirt. it's not
my fault.

With any luck, next month's column
comes from my new office, I can
dream can' I?

Jerry Poumelle welcomes readers' com
ments and opinions, Send a self-addressed,
stamped envelope to Jerry Pournelle, c/o
BYTE Publications, POB 372, Hancock,

H 03449 Please put your address on
the letter as well as on the envelope, Due
to the high volume of letters, Jerry cannot
guarantee a personal reply



-= 1705 Junction Court
- Building #160

San Jose, CA 95H2

iiiiiiiii-_~~irntron

Enhancer Card, 80286 AT Card,
8088 Multi-Processor Card, 80186
Speed Enhancer Card, 68000
Card, and related software.

For more information about Kim
tron's Multi-User Solution, or
general video data terminals for
other mini or micro multi-user
systems, call your local computer
dealers, distributors or Kimtron
Corporation Today!

(408) 286-8790
TWX 910-338-0237

NOTE: IBM PC. XT. AT. PC DOS, MS DOS, UNIX, XENIX, CPM 86, Multi-Link, Concurrent PC DOS are
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc.
respectively.

Compare t
The Multi-User Solution of the~'::~:~:~:::~::~:~;~:~~~~~!Jfuture is now available. and Multi-Processor implementa-
Convert your IBM PC, XT, AT or tion under PC DOS, MS DOS;
Compatibles to a true multi-user UNIX, XENIX, CPM 86, Multilink,
system while maintaining display, Concurrent PC DOS, and other
keyboard and software compati- compatible multi-user operating
bility. systems.

Since the KT-7/PC display is the Kimtron's multi-user solution may
same as your PC monochrome be tailored for cost effectiveness;
monitor, with its look-alike as low as $1095 for an additional
keyboard, operators will feel user, and for speeds more than ten
they're using an IBM PC and can times faster than LAN. You can add
also use the same software manual. one or as many as 31 additional
Kimtron's multi-user solution in- users per PC. Kimtron delivers the
eludes file and record locking, future now by allowing an ever
shared data access, and commun- widening network of multi-user
ication between users. It is the PC's.
intelligent alternative. The KT-7/PC may be comple
The KT-7/PC supports Time mented with one (or more) I/O
Sharing, Enhanced Time Sharing Card, Memory Card, 8086 Speed
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Announcing4New CollectorEdition

BYTE COVERS
The 4 Bvte covers shown below are the newest additions to the Collector Edition

Byte Cover ~eries. Each full color print is II" x 14", including a I 1/2" border, and is
part of an edition strictly limited to 500 prints. Each print is a faithful reproduction
of the original Byte painting, printed on museum quality acid free paper, and is
personallv inspected, signed and numbered by the artist, Robert Tinney, A
Certificate of Authenticity accompanies each print

Collector Edition Prints are carefully packaged nat to avoid bending, and are
shipped first class within one week of receipt of order. The price of each print is $30,
AI14 prints are available as a set (Set 21-24) for only $100,

Other Collector Edition Byte Covers are also available from Robert Tinney
Graphics, For a color brochure, or to order one or more of the prints shown, please
check the appropriate box in the coupon below,

#21 The Wall Street Tenninal $30 #22 "Opening Files. $30

#2,)
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The Stacks $30 #24 Inside mM $30



$17.95
17.95

$49.95
59.95
59.95

$109.95
99.95

$ .8gea.
4.8gea

With Over
20 Years eXperience

in the Electronics Field

Comes with Reinforced Hubs.

1 Yr Gar. & Sleeves. 99C
While supply lasts. ea

PRIME 64K
MEMORY SETS

1595

ISOBAR 4 Receptacle

ISOBAR 8 Receptacle

Switch Box. Parallel or Serial

8087·2 18MHzl

8087·3 (5MHzl

4164, 150nS

41256. 200nS

1 Yr Guarantee, Set of
Nine with Instructions

IBM PC Cable 16' Shieldedl

RS232 Modem Cable

5~ DBL SIDE DISKS

PC SYSTEM
1149995

MUl TIFUNCTION 3'I!IK

114995

256K Memory
2 . 360K Drives

On Card . Parallel Port. Serial
Port. Gameport, 384K Installed,
Software & AST Compatible

PC-AT SYSTEM
Unenhanced 1319595

Enhanced by DG 1399595

PC-XT SYSTEM
256K Memory, 10Mb II)19595

Hardisk, 1·360K Drive ~

We Will Not Be Undersold!

$579.95
359.95
349.95
159.95
279.95
289.95
339.95
339.95

74.95
539.95

$134.95
144.95
169.95
439.95
599.95
189.95

TAXAN 425
RGB wlColor or Grn 137.'n 95
Screen, 640x2BO J

Amdek 300G or 300A

Amdek 310A

PGS MAX·12

PGS HX·12, 640x2BO

PGS SR·12, 720x4BO

Scan Doubler

Hayes 2400 Baud

Hayes 1200

Hayes 1200 Internal PC

Micro Modem liE or IIC

Promodem 1200B for PC

Promodem 1200 RS232

Promodem 1200 for MAC

Promodem 1200A for Apple

Options . each

US Robotics 2400 Baud

We specialize in Purchase Orders
from Universities and

Fortune SOO Companies.

Epson 185, 8K Buf., 15" Car. $469.95
Epson 85, 8K Buf., 160cps 349.95

$699.95
599.95

Call

$109.95
119.95

Apple Y, High. Ready To Go

Apple Full Ht, Ready To Go

10 MEGABYTE
HARD DISK SYS
Complete wlManual, Controller Card.

Mounting Bracket I A ?995
and 1 Yr Warranty. ¥~ I

TEAC 55B or
TANDON TM100-2

10 Megabyte External HD

20 Mb Internal wlContrl

For Tape Back·up

360K IBM Compatible

Incl. Manual & Mounting 18795
Instructions . Same Price

Call
Call

1729.95
2149.95
3695.95
1895.95
3395.95

Portable 286

Compaq 286 Deskpro

Compaq Deskpro 1
Compaq Deskpro 2

Compaq Deskpro 3
Portable, 2 Drives, 256K

Compaq Plus

IBM VIDEO CARDS EXPANSION CARDS
Hercules Color $159.95 AST Sixpack w/84K $224.95

Hercules Graphic 299.95 AST Advantage 128K 379.95

DG Monochrome Card IBM Monochrome
with Parallel Port 119.95 Adaptor 209.95

DG Color Graphics 99.95 IBM Disk Controller 99.95

$219.95
579.95

$559.95

EPSON LXDO
123995

Okidata 182. Parallel

Okidata 193

Taxan 440. 720x400

OK/DATA ML192
136995160 CPS with

NlQ Mode

100 CPS with
NlQ Mode

TERMS:
We accept P.O.'s, MC, VISA,

AE (add 5%1, COD and Prepay.
Minimum shipping $4.00.

THE DIVERSIFIED GROUP
DIVISION OF CAL UNITED

Mail Ordars To: 8726 S. Sepulveda, Suite A132, los Angeles, CA 90045

TOll FREE ORDER LINE

800-523-1041
INSIDE CALIFORNIA

213-416·9696
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C·H·A·O·S M·A·N·O·R M·A·I·L

Editor's note: Due to space limitations, we are
able to pub/ish on/Ij a sampling of the great
amount of mail Jerrlj receives each month.

WILL You STILL LOVE IT WHEN
THE COMMODORE IS 64?
Dear Jerry.

Ive been reading your column for
several years. I'll agree wholeheartedly
that anybody who writes every day needs
a computer

What I do question are your comments
about "toy" computers For what it's
worth, I put out a 64-page quarterly
magazine. a number of freelance articles
a year. speeches, special pamphlets, and
the equivalent of an average paperback
book in other publications a year on a
Commodore 64

In fact. circulation, mailing lists, billing
payroll bookkeeping, and a tournament
record of about 500 competitors in 35
events is kept on the 64.

I've got a 550 word processor that keeps
up with my writing gusts and has more for
matting potential than most "professional"
programs and can even be used with 80
column software (I'd love faster disk
speed, but what's 5 extra minutes a day
waiting for a disk compared to tripling the
price of the hardware and quadrupling the
cost of software?)

What's more we have three workstations
[C-64sl with disk drives, two printers, and
Interchangeable software and files. Any
time machines are run 8 to 10 hours a day
they may go down-so we have backups
on line all the time. I can replace any com
ponent other than printers for less than
5250.

Mouse technology? Icons? 80-column
hardware and superfast disks? I'd love it.
But I seriously question that it would be
a significant enough increase in produc
tivity to be as worthwhile as a printer
buffer or two.

Yes. I think also that we're probably
uSing the little Commodores to near
potential But until dollars iustify chang
ing and until Apples or Oranges or Big
Blues can offer a better per-dollar value,
well stick with what we have.

MILO DAILEY

Memphis, TN

382 BY T E • SEPTEMBER 1985

I guess I both agree and disagree. It is
possible to do productive work with
primitive equipment, and indeed the
worst computer system is likely to be bet
ter than the best nonelectronic type
writer. On the other hand. ballpoint pens
are preferable to quill pens.

I can live without icons, but surely you
do not mean that a writer will not be
more productive when enduring less eye
strain? Or that writing time is less
valuable than time spent waiting for disk
access?

A penny saved is a penny earned; but
those who save pennies seldom become
wealthy I'll bet you a fair amount that a
few thousand spent on updating your
equipment will make those three work
stations as productive as six would be
using what you have.

Stay well, - Jerry

TRANSFERRING FILES

Dear Jerry,
In reference to Mark E. Cornell's letter

regarding use of the SAVE command to
transfer files from the NEC PC-8201A
I"NEC PC-8201A," February. page 359), I
routinely use this command to transfer
files from my NEC to an S-IOO system run
ning ASCOM The form is SAVE
COMabcdef. where a is the data-trans
mission rate, b is the parity, etc. This
method of transferring a BASIC program
can save many minutes over the alter
native of using Telcom.

The only trouble I have encountered was
in transferring from the S-IOO to the NEC
at 19.2 kbps In this case, I lose an occa
sional byte, even with XON/XOFF protocoL

I'm not sure what the source of the prob
lem is for Mr. Cornell's application
Perhaps it is the form of the SAVE com
mand that he used. I am not familiar with
he one he gives in his letter. If the form

I have given above still does not resolve
the problem. I suggest that he check his
cable grounds (pins I and 7) and make
sure XON/XOFF protocol is activated on
both the NEC and the Kaypro.

Incidentally, I give you an T' on this
one, Jerry-you didn't do your homework
The use of SAVE is documented in the
NEC manual under SAVE and OPEN Mr.

Cornell's letter deserved a few minutes of
your time to consult the manual and sug
gest some alternatives a bit more mean
ingful than your response of "Alas, I think
you have no choice but to save your pro
grams in ASCII and use Telcom:'

CORT COOPER

Ponca City, OK

Guilty as charged. but with an explana
tion; as /said. I don't use Percy, our NEC
PC-820IA, except for writing while on
trips; so I've not had reason to investigate
some of his other capabilities,

Thanks,-Jerry

KEYBOARDS

Dear Jerry,
In reading your columns, which I enjoy

greatly, I get the impression that you are
not altogether satisfied with the IBM key
board but that you are reluctant to switch
to the Key Tronic 51 51, despite its superior
layout. because you dislike the light feeL

My 5151 was shipped with I 5-ounce
springs in the keys, although I have been
told by the manufacturer that they have
since switched to 2-ounce springs. In any
event. it was a simple matter to remove
the light springs and install a new set of
3-ounce springs supplied by the manufac
turer, along with a tool for removing them

As a result, the 5151 has an altogether
different feel much more like the IBM. As
a professional writer. I can attest that the
change has given me the best of both
worlds.

ANDREW J, GLASS

Washington, DC

I'm glad to hear that Key Tronic has
made some improvements. It turns out
that I wasn't the only one who found that
the original 5/51 had a "dead" feeling.

Alas, for the moment the Wico Smart
line Smartboard keyboard has made the
question moot. Beyond the Wico is a new
keyboard under development by Texas
Instruments; if the production model is
anywhere near as good as the prototype
I've seen, nothing will be able to touch
it. Of course, Key Tronic isn't going to sit
still either.

Best.-Jerry _



Put the NFLatyourfingertips.
Hands-on pro football excitement is as

close as your keyboard with NFL Chal
lenge from Xor. This is the officially
licensed NFL action computer game with
offensive plays and defensive sets based
on the ones in NFL playbooks, plus com
plete updatable rosters for all 28 NFL
teams. All impressively packaged.

Every game can be the Super Bowl
when you take the field with Xor NFL
Challenge software. Feel the pressure as
you choose starting lineups, drive down
field against the clock, and go head-to-

IBM is a registered trademark of International Business Machines.
NFL Challenge is a trademark of NFL Properties. Inc.
© 1985. All rights reserved.

head, down-by-down against the
league's most innovative offenses and
formidable defenses. It's the most
intense computer simulation of the pro
football experience ever devised.

Xor's NFL Challenge requires IBM®
PC or PC/XT with DOS 2.0, 256K bytes
of memory, monochrome monitor with
IBM® monochrome card or RGB color
monitor with IBM® color graphics
adapter. Also runs on the IBM® PC/AT.

With NFL Challenge from Xor, you
have 50-yard line seats for every game!

Ordering Information

NFL Challenge will be in short supply.
To kick off your NFL season, send us
$99.95, or if you're in ahurry-up offense,
order by major credit card:

1-BOO-NFL-CHAL
(in MN call (612) 938-0005)

ADD $6.00 for shipping to all U.S. cities.
Minnesota residents: add 6% sales tax.

IxlolRlr.
CORPORATION

5421 Opportunity Court
Minnetonka, Minnesota 55343

(612) 938-0005
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The ARC turbo
personal computer combines 8088·2
turbo speed and 640K memory to take you
further, faster....

~ The system's foundation is tht: four-layered 8088-2 X-turbo motherboard. It's processing speed is 50% faster than the PC's and
with 640K on-board memory you get high speed and maximum memory on one board.

~ More CPU speed means you can reduce the valuable time you now waste waiting for your PC to record, retrieve and process data.
~ The 640K on-board memory makes it easier to design your own customized testing programs and eliminates all those time

consuming memory/diskette data transfers. Any excess memory can be used for RAMdisk or spool programs.
~ Th~ X-turbo was designed to be used in conjunction with all PC compatible software, which means access to nearly all the

most popular software packages.
~ The 7-Plus, multifunction card provides a complete solution to your most essential hardware add-on requirements. It includes

a parallel printer port, a serial port a floppy disk controller and a fully system integratable clock/calendar. And even more.
The RAMdisk Plus and Spool Plus software.

~ The ARC turbo keyboard supports 100 full-function, finger
sized keys, a spacious display, a separate cursor control panel,
and LED displays for power, turbo, caps and numeric.

~ A monochrome or color/graphics card completes the system.
~ The X-turbo itself is built around four layers instead of the

standard two, making the board itself, and the system as a
whole more stable and less susceptible to power loss. So along
with the unsurpassed speed you get a quality you can always
rely on. And our seal of confidence - a one year warranty.

~ This system will give you more processing speed, memory,
function concentration, and reliability than any comparable
system. And cost you less. For more information on where to
tryout an ARC turbo, contact ARC at the address below.

@
g ••

A~.. :::~:~
__.. Corporation

THE TECHNOLOGICAL BRIDGE TO YOUR FUTURE

2001 W. CHESTNUT ST., ROOM

103 ALHAMBRA, CA 91803
TEL: (818) 289-8742
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Seventh Anniversary of
Microcomputing

B·Y·T·E U.K.

A brief
history
of U.K.

computing
and a look

at the Husky
Hunter

BY DICK POUNTAIN

Dick Pountain is a technical author
and software consultant living in

lLJndon. Eng/and. He can be
contacted do BYTE. POB 372.

Hancock. NH 03449.

T his being the 10th anniversary issue
of BYTE. I have been asked to offer
a condensed history of personal

computing in Britain.
I became involved with computers in 1977

when a friend, who was a mathematics
teacher, told me that he'd just seen a
demonstration of a "personal computer"
(the Commodore PET) that fit on the top
of a desk. I recall asking him "Why would
anyone want a computer?" The answer
became obvious to me a short while later
when I purchased a programmable calcu
lator (a Casio fx-20Ip) to help with print
costing computations. Within weeks I was
addicted to programming, on a device with
127 bytes of memory and no editing facili
ties. I even wrote games for it

Personal computing started in the U.K.
about three years behind the US, so, strictly
speaking, we can celebrate only our seventh
anniversary US personal computers began
to arrive in Britain in 1977. but those first
machines (Altair, South West Technical Pro
ducts, and Sol) were just too expensive to
create a hobbyist following

In 1978 the PET. the Apple II. the TRS-80
Model I, and the Exidy Sorcerer arrived,
but at £500 and upward, they were still too
expensive for the average hobbyist Their
entry prices had profound significance,
though. At over £ I000 the Apple II was so
expensive that the cheaper. all-in-one PET
became the dominant machine in Britain,
Germany. and Scandinavia, keeping Com
modore comfortably afloat during those
lean years when Apple was cleaning up in
the US

The real pioneers of personal computing
in the UK needed something much
cheaper. The U.K. computer industry was
born in the form of kit computers, such as
the ascom I, the Science of Cambridge
Mk 14, and later the UKIOI. which sold for
£200 and under. They were single-boards,
with typically 2K to 4K bytes of RAM
(random-access read/write memory). a
hexadecimal keypad (the Nascom's ASCII

IAmerican Standard Code for Information
Interchangel keyboard was quite a luxury),
and a machine-code monitor in ROM (read
only memory) Having built the kit. you then
had to write the system software-starting
with an assembler if you were feeling lazy

To service those intrepid hackers, the first
UK personal computing magazine, Personal
Computer World, was published in 1978.

The first packaged UK home comput\=rs,
the Acorn Atom and the Sinclair ZX80.
arrived in 1980. Both were offered in kit or
prebuilt form, had BASIC in ROM, and intro
duced a second generation of slightly less
crazed hackers to computing.

The Atom was a 6502-based machine
with 2K bytes of memory, expandable to
12 K bytes, and monochrome output to a
television set including "high-resolution"
graphics It grew out of a system of single
board modular computers that had
launched Acorn into the industrial
controller market the previous year. The
Atom's success put Acorn on the road to
the BBC Micro.

Sinclair Research and its founder, Clive
Sinclair (now Sir Clive Sinclair), were already
known for dramatic interventions in the low
cost consumer-electronics market Earlier
products had included a £25 programmable
calculator (when everyone else charged
over £ I00). the infamous Black Watch
digital-watch kits, and a range of miniature
hi-fi equipment produced 15 years before
the Japanese got there.

To the ZX80 fell the honor of breaking the
magic £ I00 price barrier. This tiny sliver of
white plastic contained a Z80 with IK byte
of RAM, integer BASIC and television and
cassette interfaces. and it hinted at the era
of mass-market computers. A year later it
was replaced by the ZX81 with floating
point BASIC and an astonishing price of just
no, or £50 if you wanted to solder it
yourself Inside the ZX81 were just 4 chips
compared to 21 in the ZX80: the uncom
mitted logic array had arrived in the home.

(continued)
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This machine is
designed to keep all
data and programs In

nonvolatile eMas
RAM and to download
to a desk computer
back at "base camp."

Another year later Sinclair followed
up with the 48K-byte color Spectrum
at £ 125 and proceeded to multimil
lionairedom. The Spectrum (marketed
for a while in the US as the Timex
Sinclair 20001 still dominates the
games-playing home market in the
UK, with hundreds of thousands of
sales. Only recently has the Com
modore 64 come close to challenging
it in sales and volume of software.

Meanwhile Acorn produced the
BBC Micro to the BBCs (British Broad
casting Company's) specifications for
a computer that could be used in con
junction with an educational televi
sion series. (The competition for that
BBC contract had been bitter) The
BBC Micro, with its fast 2-MHz 6502
and fine color graphics, quickly
became established as a favorite
school and college computer Despite
its high price, it also became the
machine that serious hobbyists
aspired to, filling the slot left open by
Apple's relative marketing failure in
the U.K

Unfortunately, Acorn rode that basic
design too long. Announced en
hancements were continually delayed,
resulting in Acorn's near collapse and
rescue in March of this year by
Olivetti

Another prominent U.K. manufac
turer, ACT started by selling PET soft
ware and importing the CompuThink
Minimax CP/M machine. ACT then
took the wind out of IBM's European
sales by importing Chuck Peddle's
Victor 9000 as the ACT Sirius, and

386 BY T E • SEPTEMBER 1985

BYTE U.K.

now manufactures and markets the
Apricot range of microcomputers with
considerable success.

The threatened Japanese invasion
never quite happened in the UK,
though Sharp made some impact
here in the early 1980s with its PET
competitor, the Ml-80K. I did all my
serious learning on a Sharp Ml-80B
running CP/M 22: after all those
quirky home computers with their
proprietary operating systems (often
incompatible between versions), it
was a real liberation. Suddenly com
pilers for all the interesting languages
(except Smalltalk) were within reach.

It seems only right to pay tribute to
some of those who fell by the
wayside. Quite a few interesting and
some downright cranky machines
have come and gone in our seven
years of personal computing There
was the Newbrain, half the size of an
NEC lap-held computer, with its built
in display and battery pack that never
quite arrived. With a very advanced
specification for its time (l80, in
definitely expandable RAM and ROM,
graphics), it was to be the BBC Micro
until production difficulties decreed
otherwise.

Then there was the Jupiter Ace, a
tiny ZX80 look-alike with a rubber
keyboard and FORTH instead of
BASIC in ROM. The fact that FORTH
is not a beginner's language killed it.
though it still has its fans and
bankrupt stock still surfaces occa
sionally for about £30

There was the Dragon 32 with its
estimable 6809 processor and an
upgrade path to the OS-9 operating
system It was the best value for the
money for six months in 1982. What
about the Oric. whose very name was
an invitation to prepare the headline
"Alas, poor Oric ..."? It became the
most popular home microcomputer
in France. And there was the Lynx,
remembered chiefly as the first com
puter whose BASIC had floating-point
line numbers.

INDESTRUCTIBLE COMPUTING
This condensed history of U.K per
sonal computing leads me rather
nicely into my next topic. It is prob-

ably not well known that the first lap
held computer was made-and is in
deed still made-in the U.K.

The reason that the machine, the
Husky from Husky Computers Ltd, is
not more widely known is that it's not
aimed at the mass market. It is a rug
gedized computer intended for military
or outdoor scientific and engineering
uses. It made quite an impression
(literally) when Husky's representative
hurled a Husky Hunter onto my floor
to demonstrate its tolerance of abuse:
I doubt that a Thndy or an NEC would
appreciate such treatment.

The first Husky was manufactured
in 198 J and captured some attention
by virtue of the press photos of it be
ing run over by an Army truck. Since
then the design has been refined and
diversified, though the basic elements
remain the same. It is available in the
US from Sarasota Automation Inc.
(1500 North Washington Blvd.,
Sarasota. FL 33577)

The Husky is driven by a CMOS
(complementary metal-oxide semi
conductor) l80-compatible chip, the
National Semiconductor C800,
clocked at 4 MHz, and uses the CP/M
operating system.

Husky's designer made a very im
portant decision right from the begin
ning. For use in rough or hazardous
environments, no mechanical mass
storage device is sufficiently robust or
reliable. This machine is designed to
keep all data and programs in non
volatile CMOS RAM and to download
to a desk computer back at "base
camp" using a built-in serial link.

This decision required the provision
of plenty of RAM: from the first. the
Huskies had a paged-memory system
of 144K bytes In 1981 memory was
considerably more expensive than it
is now, and this guaranteed a high unit
cost of over £ I000.

Users who needed a machine of the
Husky's ruggedized quality were not
deterred by the price, and the orders
rolled in from day one. Users include
regional water authorities (for on-site
reservoir-volume calculations), the
Greater London Council (for welfare
benefit calculations), various airlines.

(continued)



You just experienced one of the benefits of CenTech Color Diskettes.

Every diskette is tested, certified,
and warrantied to be 100% error free
and free of manufacturing defects, or
we will replace it at no charge.

CostcoInpetitive, cruor
diskettes by CenTech. Engineered
to surpass the best the world has
to offer.

Ask for CenTech Cdor Diskettes
by name at your dealer, or become a

dealer yourself by calling toll free:
(800) 255-3999, or write
CenTech, 185 Cottage Avenue,
Sandy, Utah 84070.
Telex: 499-6093

The Cdorful Sdution to Data Organizationnf

J==Tc..6d.

They're easy to find.
Now you can locate everything

from Accounts Receivable to Payroll;
and you can do it at the speed
of color.

CenTech Color Diskettes are
the logical solution to data
organization. They come in 13
useful colors, to give you more
color coding posSlbilities.

Designed, engineered, and
manufactured in America to
specifications and standards that
exceed those developed by the
industry. CenTech diskettes are
exceptionally consistent in
accepting and maintaining data.
CenTech is a regisrered name of Cenna Technology. loc. © 1985 Cenna Technology. loc.
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the British Army. and a Canadian log
ging company that uses them for
counting and cataloging trees.

HUSKY HUNTER
The latest model. which I borrowed
for this article. is called the Husky
Hunter (see photo I).

The first feature you notice is its
size: it's almost exactly half the size
of a conventional A4-size lap-held
microcomputer. This small format
precludes the use of a full-size type
writer keyboard. so the Hunter is not
a machine for portable word process
ing. Instead it has a calculator-style
button keyboard. with an undersize.
noncentral space bar.

The second thing you notice is its
construction. Like all Huskies. the
Hunter has a cast light-alloy casing of
a thickness that would not be out of
place in a hand grenade: the com
puter. nevertheless, weighs only 1.2
kilograms and can be easily held in
one hand. The removable bottom of

Photo I: Hie Husky Hunter
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the case is secured by 12 recessed
Allen bolts and sealed with a rubber
gasket. which makes the whole thing
watertight.

While Husky does not recommend
that you use the Hunter underwater.
it will certainly stand up to being acci
dentally dropped into a tropical tor
rent. Another feature is an internal
humidity indicator in the corner of the
display. This warns you if moisture
enters the case. which is normally
kept dry by silica gel.

The battery compartment holds
four AA penlight batteries (good for
50 hours) and is capped by a huge
alloy screw plug with another rubber
gasket. The removable batteries are
backed up by an internal rechargeable
battery that protects stored data in
the event of a low-battery condition
occurring in the field. The manual
warns that power loss could be expe
rienced in the proximity of "nuclear
events," but I feel that damage to the
"warmware" would concern me more

in such circumstances.
Since the Hunter's case is hermeti

cally sealed, Husky gives instructions
for releasing over- or underpressure
conditions. for instance. if you're in
orbit. or in a diving bell. by momen
tarily loosening the battery plug.

A sturdy wrist strap for carrying the
Hunter attaches to either side of the
case by a swivel mounting. The case
is not perforated by the various I/O
(input/output) connectors found on
ordinary computers. A single 25-pin
male "0" connector for the serial link
is recessed and sealed into the other
wise unbroken metal surface.

The 40-character by 8-line LCD
(liquid-crystal display) lies beneath a
flush plastic window that appears to
be more than v.I inch thick. The view
ing angle can be adjusted from the
keyboard. thus eliminating another
source of holes in the case, This
display provides a window onto a vir
tual 80-character by 24-line standard
CP/M screen. but it can also present
240- by 64-dot high-resolution graph
ics from BASIC.

The Hunter contains 48K bytes of
ROM firmware, including a text editor.
communications program. BASIC in
terpreter. and the file manager
DEMOS. which is fully compatible
with CP/M 2.2 but works from a RAM
disk emulator instead of a floppy disk.

You select the ROM programs from
the menu presented when you turn
on the computer by pressing the
number keys in conjunction with a
function-shift key The bottom line of
the display shows you the function
key assignments. Ordinary CP/M pro
grams are run from a ">" prompt as
usual.

A 54K-byte transient program area
is supported for CP/M programs. with
the rest of the memory. up to 208K
bytes. devoted in 48K-byte pages to
virtual disk-file storage.

The BASIC. which looks much like
a very extended Microsoft version 5.
does not run under CP/M and there
fore has the entire 54K bytes free for
programs. It does. however. use the
same file store as CP/M programs.

The text editor is a full-screen editor
(continued)
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1-800-221-VIEW, Texas call 1-800-233-VIEW

This powerful new too - we call it a software
analyzer - is an affordable $59.95.

It runs on any member of the IBM PC family 
or any operationally compatible machine that
has at least 64 Kbytes of memory. You use it with
PC·DOS DEBUG 2.0 or 2.1.

Single·stroke commands allow you to interrupt
the application program
o on any processor I/O access
o on any processor interrupt instruction
o when its execution reaches a specified

address
o when it uses a specified memory location

In addition, you can:
o automatically collect

· memory map references
· I/O space references
· interrupt usage
· instruction set usage
· segment usage information

o start execution at a specified address
o display analysis results on screen

X·VIEW 86'·. A new kind of software. For devel·
opers and engineers with vision.

,

X-VIEW86

AppllCatloo Pfotram

I

Maybe you've never put it into words. But you
know the feeling.

It's the frustration that gets you every time you
analyze, debug, test, port, or convert DOS appli·
cation software.

To do the job right, you need something no one
has invented.

You've got to see what's going on inside the
software, how it's acting and reacting.

You need something that gives you
x·ray vision.

Now you've got it
X·VIEW 86'·, new from

McGraw·Hill, lets you
observe the internal opera·
tions of DOS application
software.

Developed, tested, and
refined in the highly
respected technical labs of
Future Computing, it helps
you generate a thorough,
reliable technical analysis.
Much faster than what you
could produce on your own.

The data X·VIEW 86 gathers will help you
o find code hotspots
o improve program performance
o discover and eliminate unwanted side·effects
o find bugs in areas beyond DEBUG's reach
o port or convert software

Lets you observe the
intemal operations
of DOS application
software.

New from McGraw-Hili.

Future Computing Incorporated Is a unit of McGraw-HilIlnformetion
Systems Company.

IBM is a registered treClemartl; and pc-oos 15 e trademat1l. of Intematlonal
Business Machines Corporation.

Amt

Total

S59.95

Shipping (S2.00 per copy)

Texas sales tax (S3.67 per copy)

Qty

Phone~( '__ _

Name _

Company _

City State__ Zip _

Title _

Address _

Customer Service
McGraw·Hili Inc.
8111 LBJ Freeway
Dallas, Texas 75251

,-----------------------------------,
I OnIerFonn
I To order X·YIEW ..~

I
by credit card, ca. tol free
1-800-221·YIEW.

I InT..... c...

I 1-800-233-YIEW
or send the coupon today.

I
I
I
I
II Fee... Payment

Infonnatlon

I X-VIEW 86~ is S59.95. All orders are
I subject to acceptance by McGraw·Hili.I :i~h:~:t~~:.subject to change

I 0 Check enclosed (Make check Signature --------------------

I :r::~~::~~:'::~tCi~~~~.) Name on card _

I 0 A.E. 0 M.C. 0 VISA 0 D.C. Credit card no. Expiration date __L ~



with simple functions such as FIND
quite adequate for small documents.
though the keyboard militates against
touch-typing

Both file-transfer and asynchronous
terminal programs are included and
can be operated at up to 4800 bits
per second. A special disk program
is available to transfer data to and

The
Line Tamer™
UPS speaks
for itself.

Its on-board micro and
RS-232 port let it talk
with your computer for
power system monitoring and
control. And its energy
efficient design slashes your
operating cost.

1111111111111111111111111111
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from an IBM PC or a SiriuslVictor. A
permanent c1ock/calendar is included.
offering a typical accuracy within two
seconds per day.

I found operating the Hunter to be
just like using a full-size CP/M machine
with a single drive. It ran standard
dBASE II satisfactorily The keyboard
takes some getting used to because

Aconventional UPS calls for the
battery and inverter to run constantly,
wasting up to 40% of the power used.
The Line Tamer Uninterruptible Power
System for microcomputers is up to
80% efficient because it bypasses
the battery and inverter during
normal operation. Its unique design
will save you money without sacrific
ing the performance of an on-line UPS.

The built-in Line Tamer Power
Conditioner cleans and regulates
AC power, removing spikes,
transients, noise, overvoltages and
undervoltages. When a blackout
occurs, or line frequency varies
beyond specified tolerances, the
battery and inverter activate in
phase, with no break in the sine wave
output to your equipment.

The on-board microprocessor and
RS-232 port let the Line Tamer UPS alert
you automatically in the event of a
power emergency, so you can begin
an orderly shutdown. Among the
user-defined warning and alarm
parameters are High or Low Battery
Voltage, Over or Undervoltage, Over
temperature and Battery Capacity.

It also keeps you informed of System
Status, including Number of Power
Outages, Number of Minutes on
Inverter, Number of Hours on System,
Number of Overloads, and Battery
Time Remaining.

The Line Tamer UPS also features five
front panel LED's for System Ready,
Inverter On, Charger On, AC Present
and Alarm. An audible alarm backs
up the LED and automatic interrupts.

The complete specifications for the
Line Tamer UPS for microcomputers
speak well, too. For your copy, call or
write Shape Magnetronics today.

SHAPE THE CLEAN
POWER

MAGNETRONICS, INC SOURCE

901 DuPoge Avenue, Lombard. IL 60148
Phone 1 312620-8394 • TWX 910-991-2352

Une Tomer is a trademark of Shope Mognetronlcs, Inc
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it is small and requires very positive
keypressing to work. The LCD quality
is neither better nor worse than that
on the Tandy Model 100.

Husky supplied me with a sample
of a real application program that had
been developed in BASIC for an over
seas airline. It acts as a portable cash
register for in-flight refreshment sales.
with the unusual twist that it can ac
cept payment in a mixture of different
currencies. The Hunter has an auto
run feature that lets you set up such
programs as turnkey applications. You
can use the function keys to avoid typ
ing commands on the small keyboard:
16 such functions are available.

SPECIAL HUSKIES
In addition to the Hunter. Husky
manufactures several special-purpose
variants based on the same architec
ture. Each of these is packaged in a
somewhat larger case (still of thick
cast alloy) with a membrane keyboard
for complete sealing and lack of mov
ing parts. Husky has discovered that
such membrane keyboards are easier
to operate when wearing protective
gloves

The Husky SP (Special Performance)
has a larger memory (352K bytes) and
twice the battery life of the Hunter. It's
intended mainly for running expert
system programs with large RAM re
quirements.

The Husky IS (Intrinsically Safe) is
certified to meet the stringent stan
dards for electrical safety laid down
in the U.K. for the petrochemical. gas.
oil. and mining industries. It uses the
RS-422 interface for serial communi
cation, with lower voltages-hence
less spark risk-than the RS-232C

The Husky A/D (Analog/Digital) has
eight channels of A/D conversion built
in and is intended for data logging at
remote sites. It also features auto
answer modem handling so that you
can interrogate and control it over a
telephone line.

The military-specification Husky
M-208 claims to be the first general
purpose computer in the world to
meet DEF-STA 66-31/1 and 07-55
standards for resistance to vibration.

lco~ti~ued)
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shock, and temperature, and its ap
pearance suggests that it might be the
only object to survive World War III.
It uses a military-standard 19-way
bayonet socket for serial communica
tion: the British Army uses it to test
guided-weapon systems in the field.

Although Husky emphasizes the
use of RAM storage in the field, the
company supplies both a disk drive
and a digital-tape data recorder for
backup and archiving data from the

computers. The disk unit uses 3-inch
floppy disks.

SUMMARY
The Husky Hunter makes every other
computer that I've handled feel quite
flimsy It isn't suitable for word pro
cessing, but is intended to run CP/M
applications in outdoor or other
hazardous environments that could
quickly destroy a conventional plastic
lap-held portable.

Huskies are not really computers for
the office-bound. They go better with
travel-stained jungle boots and a tin
of mosquito repellent. Nevertheless.
it amuses me to think that it might
someday become chic to saunter
around with a khaki M-208 on a
shoulder strap.

In short. the Husky computers are
serious tools: not everyone needs
one, but if you do, you really need
one. _
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41-14005 Surveying .. ¥... . $
41-14006 Circuit Analysis. . . . $
New Advantage Rom. $

HP-41CV SCientific ..
HP-41CX SCientific ....

Accessories
820590 Bottery Recharger ..
82104A Card Reader .... , ...
82120A Batter,v Poe .
82160A H!:I-IL,lnjerface , \
82181A ExtentJ Memory " ..
92266A Exte(lded Us~ Battery .

Hp·11C
HP·12C
HP·15C
Hp·16C

HP·71B Handheld Computer. ... $ 389.95
HP-750 Handheld Computer... $ 858.75

peripherals
82400A Card Reader ....
82401A HP-ILlnte.rlace... .
82420A 4K Memory Module .
82441A FORTH Assembler. .
82483A Surveying .
82490A 41/71 Translator Pac.
92198A IL 80 Column Interf.
82489A Statistics Pac.

HP·l1C
HP-12C
HP-12C
HP-12C
HP·15C

TERMS: •
:~~n~~r~~·cordS.
·MD residents add 5% sales tax. =:!Ie
•Credit references required for apen account.
•Allow 2 weeks to< personal checks.

HEWLETT·PACKARD
40 Series

Fr•• 12K Rom with HP-41CVIX
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An unbelievable number of
software companies will try to tell
you their word processors are easy to
use. But one look at even the simplest
command calls their bluff.

The boldface feature, for
instance. This "simple" command
can require up to six keystrokes on
some systems. You could spend
months learning to use them. And
that's no exaggeration.

Boldfacing with our system
requires only one keystroke: b to
boldface. Just as c will copy text, d will
delete it, and e will end the edit.

Our system is Final Draft. And
we spent months designing it to be
the best system on today's market.
Best because our edit commands are
alphabetically-assigned so that you
can remember them easily. Best
because we have only 35 commands,
not 305. Best because you can learn
our system the first day and master it
the second.

But let's not distort the facts:
Final Draft isn't just simple. It's
powerful. Features like the
thesaurus, floating footnotes, canned
paragraphs and automatic

red-lining are no myth.
There's only one thing about

Final Draft that's hard to believe: the
price. It's $395.

So if you're tired of hearing one
boldface lie after another, just heed
this simple truth: Final Draft is a
great word processor.

FiNAl DRAFT ™

The word processor
from CYMAlMcGraw-Hill.
Call 800-292-CYMA.
Inquiry 98 for End-Users.
Inquiry 99 for DEALERS ONLY.

IT'SA
BOLDFACE LIE



-- The commitment is here. The liB
talent is here. The experience S¥...

is here. And if the past is prologue, then~
fuer Hayes technological breakthroughs are dose at hand. For years now

we have been assembling the Hayes engineering and technical support team
to lead a telecommunications revolution from either Atlanta or San Frandsco.

Not simply to compete, but to set the standard for others to follow. To that end,
we have designea an engineering environment superior to any in the industry.

___~ and we have recruited some of the engineering world's best young talent an
teamed them with seasoned profeSSionals. The chemistry is right

amoog you who have searched for just such an oppO,rhll'llll'u
1£ you're ready to make a career comrni

take a good, hard look at
'. "-... ." There's a fu

~J : ;;. -:",~.~~>,_ ••:".... .' •~l~~' ,"'/,.
• VStl/DSP OEYELOP.¥ENT ENG~ _

• HARDWARE/sOFrWAREiDESIGN ENGINEERS:
• SOFTWARE PROGRAMMERS AND 4NALXSTS /

• MANUFAcrURING/TESY,e~GlNEERs..? &:1
• PRODUCT DEVELOPMENT mmi$ERS --:#0'/./ Sail

• QUALITY/RELIABILITY ENGINEERS~~- ;;

Interested, qualified candidates should forward a confidential I~ H'~. IfI/I '
resume to: HAYES MICROCOMPUTER PRODUCTS. INC.. Innovat~'e products

Dept. 92-232, PO Box 105203. Atlanta. GA 30328. An Equal 1 V .I.'
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A History
of Japan's Microcomputers

B·Y·T·E J-A·P·A·N

TLCS-12

JLCOM-4, -8. & -16

NEC 700

TK-80

MZ-80

PC-8001

And a new idea:
A software

vending machine

BY WILLIAM M. RAIKE

William M. Raike. who has a PhD.
in applied mathematics from North

western University. has taught opera
tions research and computer science

in Austin. Texas. and Monterey.
California. He holds a patent on a

voice scrambler and was formerly an
officer of Cryptext Corporation in

the United States. In 1980. he
went to Japan looking for 64 K-bit

RAMs. He has been there ever since
as a technical translator and a soft
ware developer. He can be contacted

c/o BYTE. POB 372. Hancock.
NH 03449.

•

W hen Gregg Williams. a senior
technical editor at BYTE. men
tioned that the September

BYTE was going to be the 10th anniversary
issue and suggested that I devote this col
umn to the history of microcomputers in
Japan. my first reaction was "Great ideal"
My next thought was "Where on earth can
I find any information about thaP" Luckily.
thanks to Asao Ishizuka at BYTE's Japanese
language sister publication. Nikkei BYTE. I
located a gold mine of computer-related
reference material. It's a small. out-of-the
way library in Tokyo's Gotanda district that's
operated as a public service by the Fujitsu
people. Besides having all kinds of technical
books and catalogs. the periodical files
yielded just what I was looking for.

You can trace the ancestry of most of
today's personal computers back to Intel's
original 4-bit microprocessor. the 4004.
which first appeared in November 1971. In
tel's 8-bit 8008 microprocessor appeared
the next year. followed by the landmark
8080 in 1973.ln 1975. Zilog introduced the
Z80. still in use today.

It didn't take the Japanese long to develop
their own microprocessors. Toshiba
developed Japan's first microprocessor chip.
the TLCS-12. Announced in May 1973. only
a year and a half after the Intel 4004 ap-'
peared in the U.S.. the TLCS-12 was a 12-bit
microprocessor that was intended primari
ly for industrial control applications. OEM
(original equipment manufacturer) samples
of the TLCS-12. including a circuit board in
kit form. cost well over a thousand dollars.
NEC announced its 1-tCOM-4 in September
1973. followed in late 1974 by the 8-bit
1-tCOM-8 and the 16-bit 1-tCOM-16. If you
really want to be picky. though. you can call
1972 the year of the first Japanese micro
processor; in the spring of 1972 NEC
started shipping its NEC 700 series to
Japanese manufacturers. Although the 700
series consisted of a set of two special
purpose LSI (large-scale integration) chips
instead of a one-chip microprocessor. the

two chips together were functionally equiv
alent to the Intel 4004.

Although other Japanese manufacturers
introduced microprocessors of their own in
the mid-1970s. NEC has consistently led the
way in Japanese microcomputer technology
It started an intensive VLSI (very-large-scale
integration) research program in 1975. In
1976. responding to the MITS Altair kit that
appeared in the US the previous year. NEC
introduced a microcomputer kit for
Japanese hobbyists. the TK-80.

In the late 1970s. as interest in microcom
puters continued to grow everywhere.
hobbyist-oriented microcomputer shows
began to appear In 1977 in Tokyo. 36 com
panies participated in what was apparent
ly Japan's first microcomputer show. Al
though the featured products were mostly
kits. chips. memories. interface boards. and
the like. 35.000 people attended the show.
During the same period. office computers
began to appear at business shows. along
with peripheral equipment like printers that
could print Japanese characters.

Meanwhile. personal computers like the
early TRS-80s. Apples. and PETs were be
ing introduced in the US-and marketed in
Japan soon afterward. Predictably. after a
lag of a year or two. the first Japanese per
sonal computers appeared. In 1979 Sharp
introduced the first machine in its MZ-80
series. Based on the Z80 processor. it was
a single unit containing a keyboard. display.
and cassette tape drive. and it came sup
plied with a version of BASIC. An external
dual-floppy-disk-drive unit was available. but
it cost about S1200 extra. The same year.
NEC introduced its PC-8001. the computer
that was to begin its dominance of the
Japanese personal computer market.
Despite competition from its own newer
models. NEC has continued to modernize
the design of the PC-8001 and recently in
troduced the PC-8001 Mk " SR. which is
software-compatible with the original
machine. The original PC-800!. like its newer

lcontinued)
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ALSO A\'AILABLE FOI~ THE TANDY 2000, 1200 AND 1000

All of these companies rei\' on BelterBASIC into the computer's memory rather than
to write their software programs, Thev have interpreted at runtime, The optional Runtime
found that BelterBASIC combines the features System generates EXE, files,
the\' need from BASIC. Pascal. Cand Forth in BetterBASIC Runs on IBM PC, IB~I

on~ familiar environment. Some of these fea- PCIXT and compatibles
tures include the following CALL 1-800-225-5800 (In Canada
640K Now vou can use the full memor\' ~16-q69-5244) Order BelterBASIC now, or
of \'our PC to develop large programs, write Summit Software Technology, Inc. n"
STRUCTURED Create well organized PO, Box 99, Babson Park, Wellesle\', ~IA 02157
programs using procedures and functions Prices are listed below,
that are easilv identified and understood and BetterBASIC: SI99 Runtime S\'stem: S250
completel\' reusable in future programs, 8087 ~Iath ~Iodule: $99
MODULAR Use procedures and functions
grouped together to form "libran' modules," Order the BetterBASIC sample disk which
INTERACTIVE BetterBASIC acts like an includes a demo, a tutorial. compatibilitl'
interpreter. responding to the users' commands issues and more, On I\' SIO,

I'lasterCard, \'ISA, PO Checks, I'lon" Order, c.O,O
in an immediate mode, However. each accepted '

statement is actual'" compiled as it tS entered, BenerBASIC is a registered trademark of Summit
EXTENSIBLE Creale \'our o\\'n Software Technolo~, Inc

BetterBASIC modules which contain IBI'\ PC and IBI'I PC XT are registered trademarks

BetterBASIC extensions m of Illlernatlonal Busilless ,
~Iachilles Corp, Tand\' IS a regis·

(ideal for ODls), 'M tered trademark of Tand\' Corp,

COMPILED Each line B IC Illustrated abol'e are registered
, trademarks of the follOWing com·

of the program IS pallles I'lobtl Otl Corp, AT& T,
compiled as it is entered General Electnc Co, \\'estlng·

house Electnc Corp, TK\\', Inc

cousin, has a separate display. Most
people use cassette tapes for exter
nal storage. but you can buy external
disk drives, It can even run the CPIM
operating system

Both the Sharp and NEC machines
came with versions of BASIC like
Hitachi's ill-fated (and glacially slow)
BASIC Master series, They were sold
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mostly to technically oriented hobby
ists, although games soon began to
proliferate,

The Japanese-language display and
processing capabilities of these early
machines ranged from rudimentary to
nonexistent. Perhaps mostly for that
reason, the explosive growth in ap
plications software that took place in

Inquiry 355

the US in the early 1980s didn't hap
pen in Japan Hobbyist-oriented hard
ware has continued to dominate the
Japanese personal computer scene, In
the last two or three years the avail
ability of fast. powerful. cheap hard
ware with extensive Japanese-lan
guage capability has begun to change
that. and competition is now mush
rooming in Japanese-language appli
cations software, Some of it is home
grown and some, like dBASE II, Multi
plan, SuperCalc, and others, is im
ported under license with Japanese
language features added,

I think that the most important
aspect of Japanese microcomputer
history is what didn't happen here in
the early 1980s, As regular readers of
BYTE Japan know, the powerful in
fluence of the IBM Personal Computer
IPC) and compatibles on the US per
sonal computer market has been ab
sent in Japan Although NEC is the
leader in Japanese personal com
puters, largely as a result of the
PC-9801 series, its leadership is not
undisputed, and competitors choose
to compete technologically rather
than to imitate like the IBM PC
clones-apologies to Apple and the
Mac. There are two sides to this coin
The lack of hardware standardization
makes it tougher for software vendors
to develop third-party application
software packages (although com
puter manufacturers sometimes offer
inducements to cooperating vendors),
but. at the same time, consumers get
the chance to buy much more power
ful and up-to-date hardware at very
low prices, When I visit the US, peo
ple are impressed when they hear, for
example, that Japanese users can buy
computers (such as the latest NEC or
Fujitsu machines) that run two to four
times faster than the IBM PC These
computers are based on the 8086-2
or 80186 microprocessors, have a
half-megabyte of RAM (random
access read/write memory) and a cou
ple of I-megabyte floppy-disk drives,
run MS-DOS or CP/M-86, support the
full Japanese language, have impres
sive color graphics capabilities, and
are available for about S1300, A built-

(continued)



Tools That Make YourJob Easier
For PCDOS/MSDOS (2.0 and above/128K) • IBM PC/Compatibles, PC]r., Tandy 1000/1200/2000, & others

For CPM80 2.2/3.0 (Z80 required/64K) .8" SSSD, Kaypro 2/4, Osborne I SD/DD, Apple II, & others

MIX C COMPILER
Full K&R Standard C Language

Unix Compatible Function library

Language Features
• Data Types: char, short, int,

unsigned, long, float, double
(MSDOS version performs

BCD arithmetic on float and
double-no roundoff errors)

• Data Classes: auto, static,
extern, register

• Struct, Union, Bit Fields
(struct assignment
supported)

• Typedef, Initialization
• All operators and macro

commands are supported

Special Functions
MIX C provides access to your
machine's specific features
through BDOS and BIOS
functions. The CHAIN function
lets you chain from one
program to another. The
MSDOS version even has one
function that executes any DOS
command string while another
executes programs and returns.

Fast Execution
The programs developed with
MIX C are fast. For example,
the often quoted prime
number benchmark executes
in a very respectable 17
seconds on a standard IBM Pc.

COD _ Check _ Money Ord~r_

Computer Operating System: MSDOS _ PCDOS _ CPMBO_

Name MDC 2116E.Anp8bo

~cr ------------------ IlIcbanIoon, Tx75081

City/State/Zip software
Country Dealer Inquiries Welcome

Call (214) 783-6001
Phone =:c,.,._____,___~_,___:__::=:___,___-=,.,.____=,.,.____,.,._____=_c_:_

MSDOS is a trademari d MicrosoCt PCDOS is a tDdemark d IBM CPM80 is a trademart ofDigiLl..: Ro.:J.n:h \l vnIStar IS a lndetna:d ui ,\tll.-rot'ro B

30 DAY MONEY BACK GUARANTEE
Orders Only: can Toll Free 1-800-523-9520, (Texas only 1-800-622-4070)

MIX Editor _ S29.95 + shipping (S5 USA/SIO Foreign) Texas residents add 6% sales tax

MIX C _ S39.95 + shipping (S5 USA/S25 Foreign) Texas residents add 6% sales tax

Visa _ MasterCard _ Card" Exp. Date _

Disk Format _

Fast Development
MIX C includes a fast single
pass compiler and an equally
fast linker. Both are executed
with a simple one line
command. Together they make
program development a quick
and easy process.

The Best C Manual
MIX C is complemented by a
400 page manual that includes
a tutorial. It explains all the
various features of the C
language. You may find it more
helpful than many of the books
written about C.

Introductory 3995
Offer

Complete & Standard Standard Functions
MIX C is a complete and In addition to the functions
standard implementation of C described by K&R, MIX C
as defined by Kernighan and includes the more exotic
Ritchie. Coupled with a Unix functions like setjmp and
compatible function library, it longjmp. Source code is also
greatly enhances your ability to included.
write portable programs.

Introductory 2995
Offer

Great ForAll Languages
A general purpose text
processor, the MIX Editor is
packed with features that make
it useful with any language. It
has auto indent for structured
languages like Pascal or C. It has
automatic line numbering for
BASIC (255 character lines). It
even has fill and justify for
English.

Split Screen
You can split the screed
horizontally or vertically and
edit two files simultaneously.

Custom Key Layouts
Commands are mapped to keys
just like WordStar. Ifyou don't
like the WordStar layout, it's
easy to change it. Any key can be
mapped to any command. You
can also define a key to generate
a string of characters, great for
entering keywords.

Macro Commands
The MIX Editor allows a
sequence of commands to be
executed with a single
keystroke. You can define a
complete editing operation and
perform it at the touch of a key.

Custom Setup Files
Custom keyboard layouts and
macro commands can be saved
in setup files. You can create a
different setup file for each
language you use.

MIX EDITOR
Programmable, Full/Split

Screen Text Processor

MSDOS-Features
Execute any DOS command or
run another program from
inside the editor. You can even
enter DOS and then return to
the editor by typing exit.
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in 10-megabyte hard-disk drive brings
the price up to about 52400.

OH. BROTHER-
A SOFTWARE VENDING MACHINE
Brother Industries makes some real
ly neat products My little EP-44 por
table electronic typewriter/serial
printer has worked perfectly since the
day I bought it. and the newest model.
the WP-600 portable word processor
I wrote about last month. promises to
be even better This month I walked
into the showroom lobby of Brother's
headquarters in the Kyobashi district
of Tokyo, near the Ginza. to get a look
at Brother's latest brainchild. the
SV-2000 Software Vending System
Brother has no plans to export it. but
I think it's the most intriguing software
marketing idea rve seen in a long
time

In Japan, when you want to buy a
new computer game. you go to a

BYTE JAPAN

Made of molded
white plastic, the
SV~2000 Software

Vending System looks
like a telephone booth

without sides.

computer-software store that has rack
after rack displaying hundreds of
cassettes and floppy disks. just like a
record store The stores have no way
to demonstrate most of the games,
and new games are being published
constantly Word of mouth and
magazine reviews can popularize only
a few products. so buying new games

can be an expensive gamble, even
apart from the risk that the media you
buy (the tapes or disks) might be
defective.

Brother has come up with its
SV-2000 Software Vending System as
a new marketing approach. Made of
molded white plastic. the SV-2000
looks like a telephone booth that has
only a front. a back, a ceiling, and a
floor-no sides. It reminds me of one
of those arcade-type race-car driving
games, except that you sort of slouch/
stand against the back of the booth.
The front of the booth has a display
screen. a Start button, two cursor but
tons, a Confirm button, a Cancel but
ton. and slots for inserting coins, tape
cassettes, floppy disks, and credit
cards, as well as a printer slot. The
booth works like a terminal: It's con
nected via telephone lines to a main
frame computer located somewhere
else. The remote system controls the

Last year the expertstested
thetop-of-the-line

TOshiba 3-in-One"printer.
Here'swhat theysaid.

"When Toshiba America called to see
if there were problems testing their printers,
I responded, 'You bet-I can't get the P1351
off Bill Machrones desk long enough to get
its picture taken!' Its that good."
(Bill Machrone is the PC Magazine
editor of PC Magazine.) November 27. 1984

"It is setting new standards for quality and
performance in the dot matrix arena."

Computers & Electronics Magazine
November 1984
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interaction with the user. handles the
financial transaction. and downloads
selected software from its database
onto the user's own tape or floppy
disk inserted into the appropriate slot
the media (blank tapes or disks) are
not sold through the SV-2000.

After pressing the Start button. a
menu display asks you to specify
which type of computer you own: you
select a game from the next menu.
Right now. the system covers only a
handful of the NEC personal com
puter models. I would have thought
it worthwhile to provide for the MSX
computer family. in which there are
dozens of models. all compatible with
each other. Presumably. if the system
is successful. Brother will extend it to
additional types of computers.

After you pick a game. using the
cursor buttons to select a title from
the menu. the SV-2000 displays a
demonstration screen from the ap-

After you pick a game,
the sv-2000 displays

a demonstration
screen to give you
some idea of what

the game is all about.

propriate game to give you some idea
of what the game is all about. If you
want to buy the game. you press the
Confirm button and follow the instruc
tions for depositing money or a credit
card and inserting your blank tape or
disk into the appropriate slot. The
SV-2000 prints the appropriate infor
mation onto a blank label you insert

into the printer slot and then down
loads the game onto your tape or
disk Typically. it takes about 3
minutes to download the software

So far. the only SV-2000 booths in
existence are the ones in the Brother
headquarters in Tokyo and in agoya.
but since the booth is so compact and
plugs into an ordinary power outlet.
Brother hopes to arrange with soft
ware manufacturers to install them in
computer-software shops and in
videotape and record stores. Brother
expects the booths to cost some
where between 58000 and 512.000
each.

COMING UP
Next month I'll tell you about the
Tokyo Microcomputer Show. where I
had a chance to see the NEC
PC-98XA and PC-9801U2. the 286
XENIX System V. and a new Hitachi
drive. _

"

And they could say the new P351 is not
only the best looking printer in the $1,0CX) to $2,0CX) range.
But also the most reliable.

Of course, we're not putting words in their mouths.
Just the ultimate 3-in-One printer in their hands. And yours.

For complete information call 1-800-457-7777,
Operator 32.

"I inewhat theywill say
a its _

The New Toshiba P351 3-in-One printer. They could
say that inside the sleek new Toshiba P351 you'll find the
ultimate 3-in-One printer. Because it offers a combination of

Letter-quality printing. Perfectly translated graphics.
And speed. (100 cps letter. And draft speed improved to
288 cps.)

They could say you'll appreciate the 24-pin dot matrix
head that gives the P351 its exemplary letter and graphic
quality

They could say the new P351 gives you an almost
unlimited number of ways to express yourself. With both
downloadable software fonts and new plug-in font
cartridges.

In Touch with Tomorrow

TOSHIBA
TOSHIBA AMERICA. INC Inlorrni3l00n Systems 0Ms00n
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Your System/Controller should fit you
like a good suit.

In Connectocut call: 1-871-6170

Additional information on peripheral
boards and OEM pricing is available.

Order Toll Free
1-800-635-3355

~

.-..~~
~~ MICROMINT, INC.
~~ 25 Terrace Drive

Vernon, CT 06066

preter with extensions for process con
trol work. It contains sockets for up to
48K bytes of RAM/EPROM, an "intel- .
ligent" 2764/128 EPROM programmer,
3 parallel ports, a serial terminal port,
and a serial printer port.

BCC52 ... $239.00

#4: "Give me lots of economica/
computing power. "

Solution:
THE BCCll BASIC
SYSTEM/CONTRO LLE R

The Z8 BASI C System/Controller is
nearly identical to the FO RTH
System/Controller but contains a tiny
BASIC interpreter, up to 6K bytes of
RAM and EPROM, an RS-232 serial
port with switch selectable baud rates,
and two parallel ports. Add a power
supply and terminal to start program
ming in BASIC or machine language.
Programs can be transferred to 2732
EPROMS with the optional EPROM
programmer for auto-start applications.
It can also use any of the expansion
boards mentioned under the Z8
FORTH System/Controller.

BCC" ... $149.00

For a System Controller suited to
your needs, give us a call.

language with a full screen editor,
cassette 1/0 driver primitives, EPROM
programmer primitives, and other util
ity words. It also contains up to 4K
bytes of RAM or EPROM, an RS-232
serial port wi th selectable baud rates,
and two parallel ports. Additional Z8
peripheral boards include memory ex
pansion, a smart terminal board, serial
and parallel I/O, real time clock an A/D
converter, and an EPROM programmer.
It's perfect for data reduction and
high speed control applications.

BCC21 w/utilities ... $225.00

#3: "Let me have an entire
development system on
one board. "

Solution:
THE BCC52
SYSTEM/CONTRO LLER

The BCC52 is a new stand alone single
board microcomputer which is bus
compatible with the Micromint BCCll
/BCC21 Z8 System/Controllers and ex
pansion boards. The BCC52 features
the Intel 8052AH-BASI C micropro
cessor which includes a ROM resident
8K byte floating point BASIC inter-

Whether it's suits or system controllers,
you can't buy off the rack when you
need a custom fit.

That's why Micromint individualizes
its system controllers to meet your par
ticular needs and budget. What's most
important to you? Software compati
bility? Speed? Everything on one
board? Economical computing power?

LET MICROMI T
CUSTOM FIT YOU

#1: "/ want software
compatibi/ity_ "

Solution:
THE SB180
COMPUTER/CONTROLLER

The SB180, only 4" by 7Y,", offers a
Z80 compatible CPU running at 6MHz,
256K bytes of RAM, up to 32K bytes
of ROM, two serial ports, a parallel
port, Z80/6800 I/O expansion bus,
and an industry standard 765A-com
patible disk controller for up to four
disk drives - any combinations of
3Y,", 5%" or 8" drives. The SB180 is
based on the Hitachi HD64180 CPU
a microcoded CMOS chip which pro:
vides high performance, reduced system
cost, and low power operation while
maintaining complete compatibility
with the large base of standard CP/M
software.

5B180-1 wl8K ROM monitor. . $369.00
5B180-5 wl8K ROM monitor.

BIOS source and
Z-system $418.00

#2: "/ need speed."
Solution:

THE Z8 FORTH
SYSTEM/CONT RO L LE R

The Z8 FO RTH System/Controller is
only 4" by 4%" and includes a custom
masked Z8 version of the FORTH
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West Coast Faire,
Mac Stuff, and the Amiga

Computer Faire

Ericsson Portable

AT&T UNIX PC

Mac RAM Upgrades

BMUG

Apple

Amiga

TeamMate

BY BRUCE WEBSTER

Bruce Webster is a charter member
of the PM5 Commandos and a con
sulting editor for BYTE. He can be

contacted cia BYTE. 425 Battery
5t .. San Francisco. CA 94 I I I .

T his month's column will include
some commentary and have less of
a product-review emphasis. ltips out

of town have kept me away from the com
puters. Also. the pipeline of hardware and
software dried up for a while. leaving me with
little to talk about. However. Brenda
Mclaughlin of BYTE's West Coast office has
worked hard to fill up the pipeline again. and
I now have enough to keep me busy for some
time. lDok for lots of products to be covered
during the next few months.

WEST COAST COMPUTER FAIRE
I went up to san Francisco for the lenth west
Coast Computer Faire. now run by Prentice
Hall. lim Warren sold it to that company two
years ago. The Faire is legendary for the
number of major firms that got their start
there. Apple and Digital Research are a few
of them. A friend of mine delights in telling
of an experience at one of the first Faires. He
bought an early copy of CPIM (for 575) from
a small booth staffed by Gary Kildall. (As far
as I know. my friend still uses that version of
CPIM on his IMSAI 8080.) This was my fourth
Faire in a row, but it was my first as something
other than an exhibitor. and I was looking for
ward to really enjoying it.

My impression after a day or so was that
Warren sold out just in time. The Faire is
shrinking. It may not be dying, but it is no
longer the important trade show it was two
short years ago. Without the giant booths
from IBM, Apple. and AT&T. the Faire would
have looked like any other small. local. end
user show. The move to the Moscone Center
didn't help that impression; a large chunk of
the main floor was unused. adding to the im
pression of the Faire's shrunken size.

several reasons can be given for the Faire's
diminishing stature. but they all sound like
cliches: the rise of COMDEX. the invasion of
microcomputers at NCe. the proliferation of
specialized computer shows (like the Mac
World Expo). the maturing of the industry. A
less-mentioned reason is that many exhibitors
last year were outraged by high drayage fees

(the cost to move goods and equipment on
and off the exhibit floor) and hostile behavior
from members of the labor force. I know of
several exhibitors who swore that they would
not come back this year, and they didn't. The
result is the same: The Faire-and the
industry-just aren't as much fun as they used
to be. at least for those directly involved.

End users. on the other hand. are still hav
ing a great time. Some terrific bargains were
to be found at the Faire. I bought 128K bytes
(18 64K-bit chips) of RAM (random-access
reacl/write memory) for my SixPakPlus board
for only 52!; 256K-bit chips were selling for
as little as 55.50 in quantity one. I drooled
a long time over a 2I-megabyte intemal hard
disk for my Compaq that was selling for just
5675 (with controller and cable). Complete
computer systems were going at low prices.
One example was a 512K-byte Macintosh with
an extemal disk drive and an Imagewriter
printer for 52594. Modems. printers,
monitors. and graphics cards were selling for
no-margin prices. I'm not sure if the vendors
made any money. but I saw a lot of happy
buyers walking out with large boxes and bags.

Some interesting products were on display.
Ericsson, a Swedish company specializing in
ergonomic (body-friendly) IBM PC
compatibles, showed a portable compatible
with one 5!4-inch disk drive, 256K bytes of
RAM, parallel and serial ports. and a plasma
display for just 52995 If you're not aware of
how expensive plasma displays usually are.
here's one clue: IBM was shOWing one that
hooks up to the IBM PC and that has about
four times the resolution of the Ericsson (i.e..
double the width and double the height). The
IBM unit cost 53000 by itself. Ericsson is sup
posed to be sending an evaluation unit; if and
when it shows up. I'll let you know just how
nice it is.

AT&T-which has generally failed to live up
to anyone's expectations as to how it would
do in the computer market-displayed the
UNIX PC (formerly known as the 7300). This
is a 68000-based box with windows, lots of

(continued)
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dBASE is a registered trademark of AshlOn-Tale.
. © 1985, WallSoft Systems, Inc., 2:3:3 Broadway, New York, NY 10279.
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You wrote a good PRG. But now
you're patching in the 23rd "exception,"
your indentation is shot and one little
ENDIF is missing.

dFLOW (AN HELP
Ask dFLOW for a quick error

check. Call up your PRG's control flow
diagram, and watch that open [F state
ment stand out.

You've made the fix. Now have
dFLOW re-indent your source and print
a flow diagram. And if that isn't enough,
dFLOW will cross-reference your
full system and give you a variable
concordance.

SWATS BUGS FAST
dFLOW is so fast that, from floppy,

you can read and check a 100 line PRG
in seven seconds plus [4 keystrokes
DOS to DOS. And it's menu driven, so
there's no need to read the manual.
Unless of course, you want to run
dFLOW in batch.

dFLOW has a suggested retail price
of $129, and comes with a six-month,
money back guarantee. Call for your free
demo disk. (800) 23d-Flow. [n New York,
(212) 406-7026. Visa, MC, AE, DC.

WallSoft
SYSTEMS, INC.
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RAM, a hard disk, telecommunications
hardware, and the UNIX operating
system. The windows are an attempt to
make UNIX palatable; however, without
sufficient third-party software (ever
UNIX's bane), there still won't be much
demand for the machine Again, an
evaluation unit is supposed to arrive in
a few months; I'll let you know more
when I get it.

A number of interesting Macintosh
products were there Everyone and her
sister seems to be offering RAM
upgrades for the Macintosh, mostly
because Apple still insists on charging
the ridiculous amount of $700 for its
5i2K-byte upgrade Competition is
heavy; most firms are charging about
$300, which is still high, given recent
drops in 256K-bit chip prices. The cur
rent winner for biggest upgrade is
Levco, which offers a 2-megabyte up
grade for less than $1000; the actual
cost is dependent upon current chip
prices. A friend of mine sat down at
one of the 2-megabyte Macs, set up a
lA-megabyte RAM disk (with the As
similation Process software), and still
had a full 51 2K-byte workspace left
over. Not too shabby. (However, some
dark clouds are on the horizon for Mac
owners using third-party or do-it-your
self upgrades; see the "Mac RAM Up
grade Alert" section below.)

A variation on the Mac RAM disk is
available from Western Automation
Laboratories. This company is produc
ing the external DASCH (disk accelera
tion/storage control hardware) RAM
disk, something the Mac could have
used a year ago. Several sizes are avail
able. ranging from 500K bytes to 2
megabytes; ironically. the low-end
(500K-byte) $500 drive is probably your
best value, since you could buy a
IO-megabyte hard disk for less than the
price of the high-end RAM disk ($2000
for 2 megabytes)

A large number of users groups had
booths, another indication that the
Faire had a hard time selling its floor
space to dealers and manufacturers. I
gladly joined the Berkeley Macintosh
Users Group (BMUG) (1422A Walnut
St.. Suite 153, Berkeley. CA 94709, (415)
849-9114); for $17, I got a 120-page
"newsletter" (printed on a LaserWriter)

ACCORDING TO WEBSTER

and a disk of public-domain software
Another users group-Atari-had prob
ably the most crowded booth at the
Faire. They had two Atari 520S15 (the
jackintosh) up and running for hands
on demonstrations, one running GEM
(Digital Research's Mac-like environ
ment) and the other running FORTH.
more evidence that the machine is for
real.

This, of course, is the spot where I
should stop and pontificate about the
future of the West Coast Computer
Faire. However. most of you can guess
(and "guess" is the right word) just as
well as I can where things are going,
and with just as much validity. so I'll
skip the dramatics and move on to the
next topic.

MAc RAM UPGRADE ALERT
It is now late April. and I just found out
that this column won't see print until
September. I wish it were otherwise,

courier 2400

Inquiry 371

because I've recently come across
some very disturbing news. A very
reliable source has told me that a major
ROM (read-only memory) upgrade for
the Macintosh will happen this fall.
about the time you read this. The new
ROM will be 128K bytes (the current
one is 64K bytes) and will incorporate
fixes and changes to the operating
system and lbolbox, support double
sided disks, and so on. This has been
confirmed from other sources and is
hardly disturbing news. However. this
same source told me that Apple was
instructing all its dealers not to perform
the ROM upgrade on any Mac that has
been upgraded or modified in any way
other than the official Apple 512 K-byte
upgrade (board swap). In other words,
if you were not willing to pay the $700
Apple wanted, but instead have done
it yourself or gone to a third party. you
are out of luck.

(continued)

8100 McCormick Blvd., Skokie, IL 60076
Phone: (312) 733-0497
Outside Illinois: 1-800-Dial-USR
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MICROWAY'S 8087 RUNS 1-2-3™!
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Micro
Way-_® _
8087Support

MicroWay is the world's leading retail
er of 8087s and high performance PC
upgrades. We stock a complete selec
tion of8087s that run at 5 and 8mhz. All
of ou rcoprocessors are shipped with a
diagnostic disk and the best warranty
in the business - one year! We also
offer daughterboards for socketless
computers such as the NEC PC and
PCjr, and a board which increases the
clock speed of the 80287 from 4 to 6
mhz. Our NUMBER SMASHER'" in
cludes 512K ram. It will run the IBM PC
at clock speeds up to 10mhz and
achieves a throughput of.1 megaflops

with 87BASIC/INLlNE, Intel Fortran, or
Microsoft Fortran. Software reviewers
consistently cite MicroWay software
as the best in the industry! Our cus
tomers frequently write to thank us for
recommending the correct software
and hardware to meet their specific
needs. They also thank us for our same
day shipping! In addition to our own
products which support the 8087 and
80287, we stock the largest supply of
specialized software available any
where. For information call us at

617-746-7341

FASTBREAK™
MicroWay's software turns on your
8087 during 1-2-3'" execution. Recal
culations run up to 36 times faster.
When used with the NUMBER
SMASHER'" it can provide a total in
crease in 1-2-3'" execution speed of up
to 79 to 1. FASTBREAK provides you
with the unique capability for running
other programs on top of 1-2-3. These
programs can be written in BASIC,
PASCAL, Fortran or C and can access
the current values in your 1-2-3 work-
sheet $149.

For the IBM PC, PC XT, PC AT and Compatibles.
NUMBER SMASHER'· The World's Fast
est Accelerator Card for the IBM PC, XT, and Com
patiblesl Includes an 8086 and 8087 pair tested
to 10mhz, and 512K bytes of high speed ram.
Compatible with all software, operating systems
and hardware! Your program speed is increased
by a factor of 2.5 to 4.0. Floating point programs
run up to 2.8 times faster on the PC than on an
80287 equipped PC AT $1590

MATRIXPAK'· manages a MEGABYTE!
Written in assembly language, our runtime pac
kage accurately manipulates large matrices at
very fast speeds. Includes matrix inversion and
the solution of simultaneous linear equations.
Callable from MS Fortran 3.3, 87MACRO, and
87BASIC/INLINE . . .... each $150

87FFr· Written in assembly language, per
forms Forward and Inverse FFTs on real and com
plex arrays which occupy up to 512K bytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multiplication, and com
plex to radial conversions. Callable from MS For
tran, 87MACRO, C, TURBO PASCAL or
87BASIC/INLINE. . $200

87FFT-2'· performs two-dimensional FFTs.
Ideal for image proces.sing. Requires 87FFT $1 00

GRAPHICS PACKAGES
Grafmatic for MS Fortran or Pascal. . . . $1 25
Plotmatic for Grafmatic $125
MultiHalo (one language) .. . . . $189

DFixer'" - Eliminates the AT hard disk pro
blem! A disk which thoroughly checks PC or AT
hard disks for bad sectors and updates the MS
DOS file allocation table accordingly $149

87DEBUG'" - a professional debugger with
8087 support, a sophisticated screen-oriented
macro command proces.sor, and trace features
which include the ability to skip tracing through
branches to calls and software and hardware
interrupts. Breakpoints can be set in code or on
guarded addresses in RAM. . . $150
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87BASIC/INLlNE'· converts the output of
the IBM Basic Compiler into optimized 8087
inline code which executes up to seven times fas
ter than 87BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler and Macro
Assembler. Includes 87BASIC $200
87BASIC'· includes patches to the IBM Basic
Compiler and both runtime libraries for USER
TRANSPARENT 8087 support Provides super
fast performance for all numeric operations in
cluding trigonometrics, transcendentals, addition,
subtraction, multiplication, and division .... $150
87MACRO'· - our complete 8087 software
development package. It contains an object
library of numeric functions inclUding transcen
dentals, trigonometrics, hyperbolics, encoding,
decoding and conversions which take full advan
tage of the 8087's capabilities. 87MACRO will
save you man years in development timet. For the
IBM or MS Macro Assembler, Version 1.0,2.0, or
3.0. .. $150
OBJ-ASM'" - a multipass object module
translator and disassembler. Produces assembly
language listings which include public symbols,
external symbols, and labels commented with
cross references. Ideal for understanding and
patching object modules and libraries for which
source is not available. . . . . . . . $200
RTOS· REAL TIME OPERATING SYSTEM
RTOS is a multi-user, multi-tasking real time oper
ating system. It includes a configured version of
Intel's iRMX-86, L1NK-86, LOG-86, L1B-86, OH-86,
and MicroWay's87DEBUG. Runs on the IBM-PC,
XT, PC-AT and COMPAQ.. . ..... $400

INTEL COMPILERS'
FORTRAN-86................ . $750
PASCAL-86. . . . . . . . . . . . . . $750
PUM-86.. .. . .. .. .. $500
ASM-86. . . . . $200
'Requires RIOS or iRMX-86. All Intel compiler names and
iRMX·86 TM Intel Corp.

8087 5mhz $109
Including DIAGNOSTICS and one-year warranty
For IBM PC and compatibles.

8087·3 5mhz $175
For the Tandy 1200.

8087·28mhz $175
For Wang, AT&T, DeskPro, NEC, Leading Edge.

80287·35mhz. .. $199
For the IBM PC AT and Compaq DeskPro 286.

287Turbo™ 6 mhz..... $375
64K RAM Set................. $7
256K RAM Set $49
256K CMOS RAM Set $49
128K RAM Set PCAT .. ,,$150
AST Advantage'·...... . $439
JRAM·2'· (~K)............. . $169
JRAM'· AT (~K)....... .. .. $229
MAYNSTREAM'" 60 meg. .. $1695

FORTRAN, C and BASIC
Microsoft Fortran Version 3.3 . . .. . $229
IBM Professional Fortran.... . 545
Ryan-McFarland Fortran 399
FORLlB+ or STRINGS and THINGS. . 65
Lattice C " .. . .. .. . . .. .. . . . 299
Microsoft C Version 3.0. . . . . . . . . . . . . . 299
C86... . 279
FLOAT87 150
IBM Basic Compiler Version 2.0 CALL
87BASIC/INlINE. . ... . . . . . . . . . 200
Summit BetterBASIC~...... 175
Summit 8087 Module 87
True Basic. . . . . . . . . . . . 105
MACRO ASSEMBLERS
IBM Assembler with Librarian V 2.0 155
Microsoft Assembler Version 3.0 . . . . . . 125
PASCAL and APL
Microsoft Pascal Version 3.3 . . .. 199
Borland Turbo with 8087 Support 85
STSC APL*PLUS/PC 450

Pocket APL . .. 85
COSMOS Revelation. . . . . . . . . 750
SPSS/PC ....... 595
FASTBREAK and NUMBER SMASHER are trademarks of
MicroWay, Inc Lotus and '-2-3 are trademarks of Lotus Devel
opment Corp.
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UPDATES
I talked last month about 1eamMate,
the repackaged version of Jack2-a

(continued)

how many of these are easily expand
able? Just one: the Amiga. Guess which
machine will probably end up being
the Apple II of the late eighties? I don't
think the IIc will. nor the Mac. and the
ST is a tightly closed, nonexpandable
box. My vote is for the Amiga. From
what I can see. the Amiga's graphics,
sound, 68000 processor, memory map
(allowing up to 8 megabytes of RAM),
and expansion bus give it the poten
tial of a long and successful life. There's
always the chance that Apple will, in
deed, come out with a souped-up
Apple II next year, but even with the
Western Design Center chips (65816,
etc.) and the nifty 3V2-inch Duodisk (1.6
megabytes of storage). it will probably
be too little, too late.

8100 McCormick Blvd., Skokie, IL 60076
Phone: (312) 733-0497
Outside Illinois: 1-800-Dial-USR

see the IIc ads, come into the computer
store, and walk out with a lie. Why?
Because the lie had slots, while the IIc
(like the Mac) was a closed machine.
The lie is a chameleon: With the right
set of boards, you can make it look like
and do just about anything. Case in
point: The nicest development system
I've ever used, including mainframes
and minis, was an Apple lie with 128K
bytes of RAM, an Accelerator lie card
(3.5-megahertz 65C02). and two Axlon
320K-byte RAM disks (configured as
four 160K-byte floppy disks). Apple's
response to the increased lie sales was
to cut back on production and raise its
price (while discounting the IIc). Even
so, it wasn't until late 1984 that the IIc
finally started outselling the lIe.

What does this have to do with the
Amiga? Well. several machines are
competing in the low-end market: the
Atari 520ST. the Apple lie. the Mac (to
a lesser extent). and the Amiga. Guess

I would like to dismiss this informa
tion as another crazy rumor, but I can't.
First. my original source is someone
who should know and claims to get this
straight from Apple. Second, I have
since heard the same news from two
or three independent sources. Third, it
fits in too well with other events at
Apple, such as Steve Jobs forcing Frog
Designs (the firm that did the IIc design)
to stop all work on Steve \\bzniak's new
product. even though that product
does not appear to be in any way com
petitive with Apple.

Apple shot itself in the foot last fall
with the overpriced 512 K-byte upgrade
and has let the wound fester by keep
ing the price too high. This policy
punished those who did the most to
help the Mac succeed: Those who
bought the Mac in its first few months,
paying too much money for a machine
with too little memory and almost no
software. If Apple carries through on
this latest plan, it will be hurting those , _
same people again. What an irony'
Apple (especially Steve Jobs) takes
pains to paint itself as the "people's
alternative" to IBM: yet IBM has shown
more consideration for PCjr owners
than Apple has for Mac owners.

All these problems and incidents
make it appear as though Apple is in
danger of self-destructing. I truly don't
want that to happen: I prefer more
competition in the field, not less.
Besides that. I have a sentimental at
tachment to the company. The first
computer I ever owned (though just for
a few months) was an Apple II: the sec
ond was a Macintosh: and I bought a
lie late last year. So it saddens me to
see the direction the company is go
ing. Apple may have shot itself in the
foot last year, but it now appears deter
mined to shoot itself in the head.

AMIGA
Among its other faults, Apple has been
shamelessly neglecting the Apple II
family, and specifically the Apple lie.
When the IIc came out a year ago,
Apple cut the price of the lie and
slowed production, figuring the
machine would die of its own accord.
Instead, lie sales jumped dramatically,
easily outselling the IIc. People would
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YOU'LL FIND
ALOT MORE THAN PROMISES
BEHIND THE TDK NO-RISK~DISK.

OTDK.

Think for a moment about all the floppy disk advertising
that's trying to program your buying habits. You hear
one promise after another. Well, at TDK, we also make a lot of
promises. But we back them with far more than transparent
conversation.

Take for instance our proud position as the world's largest manufacturer
of magnetic media. Over the past fifty years, our technological superiority
and innovativeness have spawned what is today's state-of-the-art audio and
video recording tape.

And, as you can imagine, everything we've learned over the years
about oxide formulations, film bases ... etc., has been invaluable in helping
us perfect our disk technology. In fact, all our disks are made with such a
wealth of expertise that they meet or exceed the most rigid industry
standards.

Whether you choose our 8-inch, 5.25-inch
High Density, 5.25-inch standard or 3.5-inch floppy
disks, you'll be assured of absolutely flawless
performance no matter how often they're used. We
also offer a lifetime replacement warranty-an
added assurance you'll probably never need.

So, if you're looking for a disk that offers the
utmost in reliability, make yourself a promise. Don't
risk your valuable information with anything less
than the TDK No-Risk Disk.

M2HOIs

@1985TOK Electronics Corp

MF-2DD

THE NO-RISK'"DISK.~TDI<®
406 BY T E • SEPTEMBER 1985 Inquiry 364



ITEMS
DISCUSSED

AMIGA $1295
Commodore/Amiga
983 University Ave.
Los Gatos. CA 95030
(408) 395·6616

MARl 520ST . . . . .... $799
Atari Inc.
1265 Borregas Ave.
POB 3427
Sunnyvale. CA 94088
(408) 748·2000

AT&T UNIX PC
10-megabyte hard disk 55590
20-megabyte hard disk 56590

American "Telephone and "Telegraph
I Speedwell Ave.
Morristown. NJ 07960
(201) 898-2000

DASCH MAC RAM DISK
500K bytes 5495
I megabyte 5975
2 megabytes 51785

Western Automation Laboratories
POB 3438
Boulder, CO 80307
(303) 449-6400

ERICSSON ERGO-SCREEN
PORTABLE. . .. 52995

Ericsson
Greenwich Office Park I
Greenwich, CT 06836
(800) 367-3746

MONSTER MAC UPGRADE
without RAM 5499.95
with I megabyte . . . . ..562495
with 1.5 megabytes 5749.95
with 2 megabytes .. 5874.95
installation charge 5100

Levco Enterprises
6160 Lusk Blvd, #(-203
San Diego, CA 92121
(619) 457-2011

ltAMMATE $69.95
Sof1ech Microsystems
16875 West Bernardo Dr.
San Diego, CA 92127
(617) 451-1230

ACCORDING TO WEBSTER

$500 product-released by Sof1ech
Microsystems at $69.95 for the IBM Pc.
Since then, I've had a chance to play
with it. It has an easy-to-use, easy-to
grasp user interface and appears to be
a truly integrated package. i.e" not just
a few programs strung together by
data-transfer modules. Unfortunately.
I've never used Framework, Symphony.
Jazz, Ovation (sorry, bad joke). or even
(gasp!) !.Dtus 1-2-3, so I don't have
much basis for comparison, On the
other hand, at this low of a price you
can hardly lose. I think it would be great
for small businesses (or small depart
ments in large businesses) that need a
package to do invoices, financial
reports, letters, and the like. All in all.
it looks like a real bargain

IN THE QUEUE
As I said at the start, I've been receiv
ing a steady stream of hardware and
software from the San Francisco office

Inquiry 373

A number of C compilers, for both the
Mac and the IBM Pc. have shown up,
and my education in C is lurching for
ward. The GEM Programmer's Toolkit
has come from Digital Research; maybe
now my attendance at the GEM semi
nar will payoff. Sunol Systems has sent
a disk-server network, with interfaces
for the Compaq, Apple II. and Macin
tosh, but I haven't got it up and run
ning yet. lWo new languages for the
Mac have arrived: ExperLisp, a compil
ing LISP from Expetrelligence, and
Rascal (real-time Pascal). an 1/00riented
language developed at Reed College
Several information-management
packages for the Mac are shOWing up
as well. including Filevision and
TimeBase, And Brenda just informed
me yesterday that more boxes are on
the way. Getting through all this may kill
me, but. hey, I knew the job was
dangerous when I took it. lake care,
and I'll see you on the bit stream. _

Bl00 McCormick Blvd., Skokie, IL 60076
Phone: (312) 733-0497
Outside Illinois: l-BOO-Dial-USR
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If you've been using
CPM on any of these
machines you can now
move to PC-DOS or
MS-DOS operating
systems.
Kaypro • Osborne • Heathi
Zenith· Radio Shack·
Epson • DEC' IBM· Mor
row· Xerox· HP • Sanyo
• Intertec • Cromenca •
Televideo • Compupro.

"All you CPM people
who wanted to move

to IBM, but couldn't. ..
now you can - and

bring your CPM
software with you!"

From GTEK, the
leader in devel
opment hardware
and software,
comes the
CPM user's
dream.

The ma
jority of ad
vances being
made in the
computer
industry today are being
made for PC-DOS and MS-DOS machines.

If you are a CPM user who wanted to
convert to these operating systems but didn't
because you had to abandon or rewrite your
CPM programs, now you can make your
move without losing or rewriting a single
program!

The dream from GTEK is a package that
makes your PC-DOS (IBM PC, XT, AT) or
MS-DOS (IBM clones like COMPAQ, Leading
Edge, Televideo) machines think they're being
run by an 8080 or Z80 microprocessor
with CPM!

The GTEK pack
age contains a
CPEmulator"" and
CPM Conversion
Utility that allows
you to read and
write popular CPM
disk formats such
as Kaypro and
Osborne,

How easy is it to use? Two steps. (1) Use
the Conversion Utility to copy the CPM
program to an MS-DOS or PC-DOS diskette.
(2) Use the Bind Utility to attach the
CPEmulator to your program, And that's it.
It's ready to run.

You won't see any difference when you
run the CPM program! Now all the work you
did in CPM is still valuable when you change
to your PC-DOS or MS-DOS machine.

And here's the happy ending to the dream.
The CPEmulator is just $199.

Call GTEK's CPM Hotline ...
1-601-467-9019

MODEL 7228 , $ 599
GTEK's 7228 has all the features of the

7128, plus Intelligent Programming Algorithms!
It supports the newest devices available through
512K bits. The 7228 programs 6 times as fast
as standard algorithms. It programs the 2764 in
one minute' Supports CMOS EPROMS through
the 27C256; supports EEPROMS through the
X2864A; supports Intel's 2764A & 27128A chips.
Supports Tektronics, Intel, Motorola and other
formats.

MODEL 7128 , , , . $ 429
The 7128 has the highest performance-to

cost-ratio of any unit. It supports the newest
devices available through 256Kbits.

Erasers ............. DE4 $80; PE14T $129
C25 $349; C50 $599

UN Eraser DE-4 $ 80.
RS-232 Cables .. $ 30.
8751 Adapter .. .. $174.
8755 Adapter $135.
48 Family Adapter $ 98.

ACCESSORIES

CROSS ASSEMBLERS

Development Hardware/Software
P. O. Box 289, Waveland, MS 39576
601/467-8048; telex 315-814 (GTEK UD)
, INC,

GTEK, PALASM, CPM, MS-DOS, PC-DOS, ISIS, TRSDOS, & CPEmulator are registered trademarks.
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You would think when IBM needs
EPROM Programmers they would choose
the best and the most expensive.

They don't. They only choose the best.
GTEK.

408

PGX Utilities
PALX.

Model 7128-L1,L2, L2A
(OEM Ouantity) $259.

Model 7128-24 $329.
Cross Assemblers CPM-80 $200

MSDOS; CPM 86 $250

- These features are standard from GTEK -
Compatible with all RS-232 serial interface ports • Auto select baud rate • With or without
hand-shaking' Bidirectional Xon/Xoff • CTS/DTR supported' Read pin compatible ROMS' No
personality modules' Intel, Motorola, MCS86 Hex formats' Split facility for 16 bit data paths'
Read program, formatted list commands' Interrupt driven-program and verify real time while
sending data' Program single byte block or whole EPROM' Intelligent diagnostics discern bad
and/or unerased EPROM' Verify erasure and compare commands' Busy light· Complete with
Textool zero insertion force socket and integral 120 VAC power (240 VAC/50Hz available) •

UTILITY PACKAGES
GTEK's PGX Utility Packages will allow you to specify a range of addresses to send to the

programmer. verify erasure and/or set the EPROM type. The PGX Utility Package includes
GHEX, a utility used to generate an Intel HEX file.

PALX Utility Package-for use with GTEK's Pal Programmers-allows transfer of PALASM'
source file or ASCII HEX object code file.

Both utility packages are available for CPM,' MS-DOS,' PC-DOS,' ISIS' and TRSDOS'
operating systems. Call for pricing.

These assemblers are avai lable to handle the 8748,8751, Z8, 6502, 68X and other microprocessors
They are available for CPM and MS-DOS computers. When ordering, please specify processor
and computer types.

MODEL 7324 , , ,. $1499
The 7324 has a built-in compiler. It programs

all MMI, National and TI 20 & 24 pin PALS. It
has non-volatile memory and operates stand
alone or via RS-232
MODEL 7322 , . , .. , . , ., "., ., , , $1249

Same as Model 7324 but operates only via RS-232
MODEL 7316 , , .. , " , .. , .. $ 749

This PAL PROGRAMMER programs Series 20 PALs. It has a built-in PALASM compiler.
MODEL 7283 " ,., , $1199

This BI-POLAR PROM PROGRAMMER programs all popular BI-POLAR PROMS. It operates
stand-alone (for production) or RS-232 (for development).
MODEL 705 , , , $ 299

68705V3, R3, P3 PROGRAMMER.
EPROM, PROM & PAL

PROGRAMMERS

MODEL 7956 (w/RS-232 option) $1099
MODEL 7956 (stand alone) $ 979

GTEK's outstanding Gang Programmer with
intelligent algorithm can copy 8 EPROMS at a
time' Use the 7956 in a production environ
ment when you need to program a large num
ber of chips. Programs all popular chips through
the 27512 EPROMS; supports CMOS EPROMS
through the 27C256; supports EEPROMS
through the X2864A; supports Intel's 2764A &
27128A chips. The 7956 will also program
single chip processors.
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God made integers, all else is the work of man.
-Kronecker

T his famous quote of Leopold
Kronecker serves as the starting
point for this month's column. The

integers (the whole numbers) can be used
to construct other numbers.

We can construct rational numbers by
dividing one integer by another. When we
do so, we get either a terminating decimal
(1/4 =0.25) or a nonterminating, repeating
decimal (7/18=0.388888 ... ). Repeating,
or cyclic. decimals are a fascinating study
I may explore in a future column

IRRATIONAL NUMBERS
We can also construct numbers that are
both nonterminating and nonrepeating. It
is a rather amazing notion that a string of
digits may go on forever without having to
establish a pattern. It's such an odd notion
that the ancient Greeks originally did not
believe it possible-or even imaginable.
When it was established that the square
root of 2 was such a number, the Greeks
called this kind of number irrationaL The
root meaning of irrational is "without ratio:'
or unable to be expressed as a fraction. The
Greeks found such numbers irrational not
only in the sense of "non-ratio-able" but
also in the sense of "nonsensicaL"

The differences between rational and ir
rational numbers are substantiaL It can be
shown that no more rational numbers exist
than do whole numbers, but irrational
numbers outnumber rational numbers. This
fact. which is often presented as a paradox,
is not especially surprising when you look
at how we have constructed rational
numbers. They are built up out of whole
numbers and can be expressed as integer
fractions. As I said above, irrational numbers
cannot be so expressed.

Two TVPES
There are two different kinds of irrational
numbers. The first. like the square root of

2, is called an algebraic irrational number.
In algebra, we are restricted to some basic
operations: addition, subtraction, multipli
cation, division, raising to a power, and
taking roots. An algebraic number is one
that can be obtained by a finite number of
algebraic operations.

An alternate definition states that an alge
braic number is one that is a solution of a
polynomial equation By definition, a poly
nomial is an expression that has rational
coefficients and integer exponents. For ex
ample, the square root of 2 is one of the
solutions of xA 2-2=0. Similarly, 2+-/5 is
a solution of the equation x

A

3- 5x A

2+ 3X+ I
=0. There are many algebraic numbers.

However, there exists a second class of
irrational numbers that are not algebraic.
They are not solutions of any polynomial
equation. nor can they be calculated by a
finite number of algebraic operations. These
numbers, higher in the constructivist hierar
chy of real numbers. are called transcenden
tal numbers. Not only are you unable to
write down the decimal value of a tran
scendental number. you are unable to ex
plicitly write down how to calculate it. Odd
ly, some of these numbers are familiar to
us. Among them can be found e, the base
of natural logarithms, and 71'. or pi.

In this column, I'll look at some surpris
ingly ordinary hiding places for these ex
traordinary numbers. I'll also take a look at
some ways of approximating the values of
them. A well-known, but still amazing,
equivalence is worth a quick mention. I have
mentioned e and 7r. There is yet another
number that is not irrational but imaginary
(it's hard to keep your prejudices out of
numbers) That number is, of course, i. the
square root of - I, which stands at the door
to complex numbers Between 7r, e, and i,
we seem to have the numerical equivalent
of a circus freak show But put them all
together in the form of e'~, and you end
up with the ordinary number - II

Perhaps the most extraordinary aspect of
(continued)
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transcendental numbers is that.
although there are infinitely many of
them. only 7r and e are immediately
recognized by most educated people
as transcendental. What makes these
two the celebrities of the
transcendental set? We'll try to get a
sense of that as we proceed.

PI AND COFFEE
Enough. On to the business at hand.
The transcendental number 7r is equal
to 3.1415926535.... This value can
be easily memorized by learning this
exchange: "May I have a large con
tainer of coffee?" "Cream and sugar?"
Count the number of letters in each
word and get the sequence: 3. I. 4.
I. 5. 9. 2. 6. 5. 3. 5.

Pi occurs in circles and circular
figures-ellipses. cycloids, and so
on-but it also turns up in highly im
probable situations For example. if
we calculate the area between the
curve Y= II I -Xl and the x-axis for
X= - I to I (see figure I). we find two
surprises. First. the area is finite: sec
ond. the area is 7r square units.

If we consider the curve Y= Ilx from
x= I to 00 (see figure 2a). we are not
surprised to find that its length is in
finite. nor that the area between the
curve and the x-axis is infinite. If we
revolve the curve about the x-axis.
forming a long funnel (see figure 2b).
its surface area is also infinite (ho
hum') However. we get a pi in the face

when we calculate the volume of this
funnel: It is exactly 7r cubic units. The
paradox is truly mind-boggling. We
cannot paint the inner surface of the
funnel-there isn't enough paint in the
universe-but we can fill it'

BUFFON'S PROBLEM
In 1760. Comte Georges-Louis Leclerc
de Buffon devised an empirical
method for determining the value of
7r Parallel lines, spaced equally at a
distance d, are drawn on a sheet of
paper A needle of length I. where I
is less than d, is tossed onto the
paper Now consider the probability
of the needle crossing one of the
parallel lines. The "Buffon needle
theorem" assures us that this prob
ability is 2117rd.

We can recreate this classic experi
ment by computer simulation. Using
a needle exactly half the length of the
distance between the lines (/=d/2). the
ratio of tosses to crosses should
approach 7r.

I had hoped to tell you about an
Italian mathematician. Lazzerini. who
performed this experiment in 1901. I
was disappointed to find that three
books that discuss him give contradic
tory information and inaccurate arith
metic. One book gives 3400 tosses
and 1082 crosses and notes that
3400/1082 differs from 7r by less than
one-tenth of one percent. So far. so
good. Another source gives 3407

tosses but not the number of crosses,
yet it claims 3.1415929 as the ratio.
(Can you find the number of crosses?)
The third book gives 3408 tosses and
2169 crosses, using a needle equal in
length to the distance between the
lines. That author attains a certain
measure of immortality by actually
publishing the "fact" that (2 x 34081
2169=3.1415929.1Wo of the authors
hint broadly that Lazzerini's results
have been looked upon with suspi
cion all these years-and small
wonder'

You may already know that 355/113,
or3.1415929 .. , ,hasbeennotedas
the "best" rational approximation of
7r because it provides eight-digit ac
curacy using only three-digit numbers.
The fraction is easily memorized once
you note the pattern 113355. Its
discovery is credited to a Chinese
mathematician. Tsu Ch·ung-chih.
about the year 480.

Back to Buffon. In figure 3, the lines
are d units apart. The needle has
length d/2: the half-needle, d14. When
tossed at random, the needle will land
with its midpoint a random distance
x from the left-hand line and will make
a random angle a with the horizontal.
We want to know whether the left half
of the needle crosses line 1 or the
right half crosses line 2. We may there
fore limit our attention to one-half of
the needle, d14. and ask whether the

lcontinued)
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Figure I: Area under y = Figure 2a: Grapfl of y = +on II. (0).
Figure 2b: Tfle funnel formed by
revolving 2a around tfle x-axis.
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BUY A 1200 BPS MODEM
FOR UNDER 5200!

j}d~
INFO~E INFO~E
212PC $149 - 1995A $199
FEATURES: FEATURES:
• 1200/300/110 bps, ~~~::""""''''''''''<.d~'1('ir~.l~~· 1200/300/110 bps,

full duplex' full duplex
• Internal card for IBM • Bell 212A and 103

PC/XT or compatibles compatible
• Bell 212A and 103 compatible • Stand alone modem
• CROSSTALK software compatible for use with any computer or terminal with
• MODEM-MATE software included and RS-232C port
• Auto-dial, Auto-answer • CROSSTALK software compatible
• Tone or rotary dialing, auto-selected • Auto-dial, Auto-answer
• Call progress monitoring • Auto-speed. Auto-parity selection
• 8 diagnostic test modes • Tone or rotary dialing
• Asynchronous data format • Asynchronous or synchronous operation
• 1 year limited warranty • 1 year limited warranty

The INfOMATE 212PC comes complete
with MODEM-MATE software and will run
other popular programs such as CROSSTALK
and PC TALK III. The 212PC plugs into any
of the computer's full size expansion slots and
communicates with all commonly used 1200
or 300 bps modems.

Yes. it's true! Cermetek is selling your
choice of two 1200 bps modems for under
$200. There's no catch! We want you to take
advantage of this spectacular deal and find
out what communications can do for your
computer. It's as simple as that.

CROSSTALK SOFTWARE ONLY S9S!
Now you can purchase CROSSTALK software. with your
INfOMATE modem. for $100 under the retail value. This version
of CROSSTALK will run on IBM PC's or compatibles with 96K of
memory. 1 disk drive. and PC DOS 1.1 or 2.X. You may only pur
chase CROSSTALK software with one of the INfOMATE modems
and this offer is limited to one software package per modem.

ORDER TODAY!
Offer expireslO/3lJ85.0ffer is limited to quantities on hand.

INFOMATE MODEMS
by Cermetek Microelectronics

1308 Borregas Avenue
Sunnyvale. CA 94088-3565
(800) 862-6271 (In California call 408/752-5000)

The INfOMATE 1995A is an intelligent
stand alone modem. compatible with CROSS
TALK software. and allows you to communicate
with all commonly used 1200 or 300 bps
modems.

This is a deal I can't pass up! I would
like to order:
_ The INfOMATE 212PC for $149.00
_The INfOMATE 1995A for $199.00
_ CROSSTALK software for IBM PCs for $95.00

Please send the above checked items to:
Name _
Address _
City State __ Zip _
Daytime phone (_) _
My check is enclosed for $ _

Please charge my purchase on my:
_ VISA _ MASTERCARD
Acct. No. _
Signature _
Exp. date _
Calif. residents add 6'12% sales tax. All orders must add $4.00 per
modem for shipping and handling.
Please allow 4 weeks for delivery.
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In Buffon's needle
experiment, the
transcendental number
1r emerges from
operations involving
only integers (tosses
and crosses) and
straight lines.
projection of dl4 onto the x-axis is
greater than or equal to x (in which
case the left half of the needle inter
sects line I) or is greater than or equal
to d-x (in which case the right half of
the needle intersects line 2). Listing I
presents a program that performs the
simulation for us. IEditor's note: The
listings in this article are available for down
loading via BYTEnet Listings. The telephone
number is (617) 861-97741

I find something less than satisfying
about this program. In Buffon's exper-

7r, e, AND ALL THAT

iment. 7r emerges from operations in
volving only integers (needle tosses
and crosses) and straight lines, The
pleasure we take in it is akin to that
we get when a magician pulls a rab
bit out of a hat. In our simulation pro
gram, however, we use the number
1.57079633 in generating our angle
measurement. As you may have
noticed, this is nothing other than 7r/2
to nine-digit accuracy. In our program,
we see the magician put the rabbit
into the hat before the show begins.

GETTING
TO FIRST BASE
Perhaps we can do better with e, the
base of natural logarithms, which is
equal to 2.718281828459045
This value can also be memorized.
After mastering the initial 2 7, recite
"Jackson, Jackson wore a pair of 45s
until he was 90." Andrew Jackson was
elected president of the United States
in 1828; hence, two 1828s. Since he
"wore a pair of 45s:' the question
arises, "Shouldn't the next digits be
454590?" The reply is, "He wouldn't
wear both guns on one hip, would
he?" This silly story was given to me
by my good friend and colleague John
C Jacobs As all good mnemonics do,

its sheer absurdity hard-wired the in
formation into my brain.

CHECK YOUR EULER
The number e turns up unexpectedly
in a classic problem called The Care
less Hatcheck Girl. This absentmind
ed woman checked n hats for n men
during a banquet. At the end of the
evening, she returned the hats ran
domly to the men. What is the prob
ability that no man received his own
hat?

This seems to be a problem in ele
mentary probability. The hats can be
distributed in nl (n factorial) ways. We
must find the number of ways that n
hats can be arranged so that no hat
is given to its owner (the number of
complete permutations), This is not an
elementary task.

The derivation of the complete per
mutation formula is complicated and
uses some rare and exciting tech
niques. I will make it available to in
terested readers on request. The for
mula is given here without proof The
probability of a complete permutation
of n objects is

1/2 !- 1/3 I + 1/4! - 1/5 1+ +(- Wnln!

(continued)

d/4 I
x--l I

_____ I --.£J __: _

Figure 3: The geometry of the Buffon
needle experiment.

LINE 1 LINE 2

Listing I: The Buffon needle experiment in BASIC

10 " ••••• , , , • , , , , , • , , ••• , , , ••••• , • , ••• , • , , , • , , , , , ••• , •• , • , •• , , • , ,

20 BUFFON'S NEEDLE EXPERIMENT
30 BY BOB KUROSAKA
40 '" * ,. ft 1\" '" '" 11: '" .. 111 .. "" '" * 1< 11 11: '" ,.. .. '" ,. '" * .. ,. ,. ,. '" '" '" ..

50 CLS
60 PRINT "THIS PROGRAM APPROXIMATES THE NUMBER PI"
70 PRINT "BY SIMULATING BUFFON'S NEEDLE-DROPPING EXPERIMENT."
80 PRINT PRINT
90 REM USE THE COMPUTER CLOCK TO SEED THE RANDOM-NUMBER

GENERATOR.
100 SEED=VAL (RIGHT$(TIME$,2))
110 RANDOMIZE(SEED)
120 INPUT "NUMBER OF TRIALS";TRIALS
130 FOR 1= 1 TO TRIALS
140 ANGLE = 157079633#'RND(1)
150 X=RND(1)
160 PROJ = .25·COS(ANGLE)
170 IF PROJ> = X OR PROJ> = 1 - X THEN CROSSES = CROSSES + 1
180 NEXT I
190 PRINT "NUMBER OF CROSSES ";CROSSES
200 PRINT "THE CALCULATED APPROXIMATION OF PI FROM THIS

IS:";TRIALS/CROSSES
210 END
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___oIptr1<t11iutos POWER .".'
dNign«J spIICifkaIIy to IJIJIIIP/emtttt iIrbo Pascal on IBM and com
patible compufBrs. Every component in 7Urbo POWER TOOLS is
pmt:Ision enginfered to give you lluid and responsive handling, with
all the options you need packed into its clean lines. High perform-
ance and full instrumentation, including...

• Extensive string handling to complement the powerful Turbo
Pascal functions. • SCteen support and window management•
gltfing you fast directaccess to the screen without using BIOS calls.
• Access to BIOS and DOS services. including DOS 3.0 and the
IBM AT. • Full program control by allowing you to execute any
otherprogram from within your 7Urbo Pascal application. • Inter
rupt service routines written entirely in 7Urbo Pascal. Assembly
code is not required twen to service hardware interrupts like the
keyboard or clock.

Using 7Urbo POWER TOOLS, you can now "filte," the keyboard __
or even DOS, and create your own __ - - - -
"sidekickable" applications. _ _ ---~lor

_- - -:- Best\ tnClosesd '7Cp< residents add
..... - - Best lor tile 'Nt'" 100l . \ )
\ '(tS, send m{J~~ 0 1urbod~O$6QQ lor S\1i\IPIl1\l------=:.o 1urbo P<S1 p..\\ orders a
\ 6'/z0!o Sales ax. p\\One:

, Mame:-----=:= li\l:-----
\ ' 'ng ,.ddress: State:-- - . ~
\ S~I\l~~ EX\l.O~~-·---l

\
CI\'1. #.~-- __ i.._"....,
~\S,.or MC ' _- - - _.__TlllIS._\..:---- _:==~~,

-.l=:"""":::=~

The Turbo Pascal PERFORMANCE PACKAGE''' is for the serious
Turbo Pascal programmer who wants quality tools to develop appli
cations. Every system comes with acomprehensive UserReference
Manual. all source code and useful sample programs. They require
an IBM PC or compatible, utilizing MS-DOS version 2.0 or later.
There are no royalties for incorporating PERFORMANCE PACKAGE
functions into your applications.

Turbo POWER TOOLS and Turbo ASYNCH sell for $99.95 each,
and they may be ordered directly from 81at..
~.IIIc.1D_.'" ~
(415)>148-&441 BLAISE J1!9

'DI"'~"UTM With Turbo ASYNCH. you can be in constantASYN"D touch with the world without ever leaving
the console. Rapid transit at its best. Turbo ASYNCH is desiQned
to let you incorporate asynchronous communication capabilitifls
into your Turbo Pascal application programs. and it will drive any
asynchronous device via the RS232 ports. like printers. plotters,
modems or even other computers. Turbo ASYNCH is fast. accurate
and lives up to its specs. Features include...

• Initialization of the COM ports allowing you to set all transmis
sion options. • Interrupt processing. • Data transfer between cir
cular queues and communications ports. • Simultaneous buffered
input and output to both COM ports. • Transmission speeds up
to 9600 Baud. • Input and output queues as large as you wish.
• XONtXOFF protOCOl.

The underlying functions of Turbo ASYNCH are carefully crafted
in assembler for efficiency, and drive the UART and programmable
interrupt controller chips directly. These functions. installed as a
runtime resident system. require just 3.2K bytes. The interface to
the assembler routines is written in Turbo Pascal.
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Many of you may recognize the pat
tern and rhythm of this formula-it is
the first n terms of the Maclaurin
series for e ~ x. where x = - I. That is.
as the number of hats increases. the
probability of a complete permutation
approaches IIe.

In our program (see listing 2). we will
simulate the permutations of n hats.
For n= 12, there are 176,214.841 com
plete permutations out of a possible
12'. or 479.001.600 permutations. The
probability is 0.3678794413 .... and

its reciprocal is 2.7182818274 ... ,
accurate to the eighth decimal place.
As in Buffon's needle experiment. the
program allows us to repeat the ex
periment any number of times. It will
randomly permute the n hats and
count the number of complete per
mutations that occur. Then it will print
the results and the ratio of number of
trials to number of complete permuta
tions, which should approximate e. In
this program. we have managed to ef
fect our simulation without sneaking

The transcendental
numbers 7r and e
seem to be woven
into the very fabric
of mathematics.
the answer into the program before
hand.

REM ASSIGN THE HATS TO THEIR RIGHTFUL OWNERS

THE TRANSCENDENTAL HATCHECK GIRL
BY BOB KUROSAKA

Listing 2: The BASIC hatcheck girl simulator.

FOR OWNER =1 TO N.HATS
HAT(OWNER) = OWNER

NEXT OWNER
OWNER =1 FOULUP$ = "PERFECT"

WINDING DOWN
It is both amazing and amusing that
7T", which is found in that most sym
metric figure, the circle. should be a
nonterminating, nonrepeating deci
mal number-a most unattractive
number. Yet 7r is somehow fundamen
tal to mathematics. All angles are
measured in radians (27r radians equal
360 degrees); otherwise. awkward ad
justment factors must be introduced.
The same holds true for e. As an
undergraduate, I wondered what
could possibly be "natural" about
natural logarithms. Yet calculus dem
onstrated that e is the most conve
nient base of all. The symmetry of e
is perhaps more abstract than that of
7r. For the curve defined by e~ x, the
slope of the tangent at the !:I-axis is
45 degrees. But this is also a funda
mental kind of symmetry. All other
bases would require adjustment
factors.

It appears that 7r and e are con
stantly lurking in the shadows, snicker
ing as we trip over them. More seri
ously. these two powerful numbers
seem to be woven into the very fabric
of mathematics.

In closing, I want to at least men
tion my favorite irrational number: the
golden mean. <t>=(1+.J5)/2=
1.6180339887 As you can see.
it is an algebraic irrational number,
not a transcendental number. But it
also turns up in surprising places. One
hiding place is the Fibonacci se
quence I. I. 2, 3. 5.8, 13,21.
a purely additive sequence of in
tegers. I leave you with the challenge
of discovering <t> in that sequence. _

REM RANDOMLY RETURN THE HATS IF NO ONE GOT THE RIGHT
HAT, ADD ONE TO THE COMPLETE PERMUTATION COUNTER
(COMPPERM)

10 '**********************Jl"***************************************

20
30
40 '''' '" '" "1< '" ... '" '" '" '" '" '" '" ... * '" '" .. '" '" * * "" '" '" '" '" '" .. '" '" ,. '" '" '" '" ..... * 1< .. * '" '" '" '" " '" '" '" * '" '" '" '" '" '" ... '" '" ..

50 CLS
60 PRINT "THIS PROGRAM APPROXIMATES THE NUMBER 'e' BY A MONTE

CARLO SIMULATION"
70 PRINT "OF A HATCHECK GIRL WHO RANDOMLY RETURNS HATS TO

CUSTOMERS."
80 PRINT PRINT
90 INPUT "HOW MANY HATS SHOULD I USE";N.HATS
100 DIM HAT (N.HATS)
110 RANDOMIZE (VAL (RIGHT$(TIME$,2)))
120 INPUT "NUMBER OF SIMULATIONS TO RUN";NTRIALS
130 CLS
140 '
150 REM RUN THE SIMULATION N.TRIALS TIMES
160 '
170 FOR TRIAL =1 TO N.TRIALS
180 '
190
200 '
210
220
230
240
250
260

270
280 WHILE OWNER < =N.HATS AND FOUL.UP$ = "PERFECT"
290 RECIPIENT = INT(RND(1)'N.HATS) + 1
300 IF HAT(RECIPIENT)< >0 THEN HAT(RECIPIENT) = 0 ELSE 290
310 IF RECIPIENT =OWNER THEN FOUL.UP$ = "IMPERFECT"
320 OWNER =OWNER + 1
330 WEND
340 IF FOUL.UP$ = "PERFECT" THEN COMP.PERM = COMP.PERM + 1
350 NEXT TRIAL
360 PRINT "WITH A TOTAL OF";N.HATS;" HATS AND";N.TRIALS;"

SIMULATIONS,"
370 PRINT "THE HATCHECK GIRL GAVE EVERYONE THE WRONG

HAT";COMPPERM;" TIMES"
380 PRINT "THE APPROXIMATION OF e THIS GIVES IS";NTRIALS/COMPPERM
390 END
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Storethis in
your memory:
buy two packs
of Xerox Floppy
Diskettes
andgetone
pack free.

It's true. When you buy two packs ofour new 3112"
micro diskettes or selected 5W' diskettes, you'll receive
an additional pack absolutely free.* It's our way of intro
ducing you to our superior new floppies.

'fry them out on your IBM-PC, PC-A'f, Macintosh,
Compaq, AT&'f, IT'f, Olivetti, HP or on our own PC's
and word processors. You'll see how superior they are,
both in quality and performance. And they're packed in a
durable library case as well.

To get your free diskettes (or for more information)
simply call 1-800-822-2200 Dept. 20 and order any of the
items specified below:

D llR66003: 51/4" double-sided/double density disk
ettes 00 per pack) for your IBM-PC or IBM
compatible PC

D 8R2467: 5W' high density
diskettes 00 per pack) for your
IBM-AT

D 8R2466: 31/2" single-sided micro diskettes
(5 per pack) for your Apple Macintosh

This offer ends December 31, 1985 and is limited to
five free packs per customer.

So remember, call 1-800-822-2200 Dept. 20 and order
your free diskettes today. That's a pretty memorable offer!

'Your free pack will bc of comparable or lesser value than the two you purchase.
XEROX® is a trademark of XEROX CORPORATION.

For more information from Xerox. Circle 396 on the Reader Service card.

XEROX
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C·I·R·C·o·I·T

Conducted by Steve Ciarcia

C·E·L·L·A·R F·E·E·D·B·A·C·K

TI-99/4A MEMORY EXPANSION
Dear Steve.

I own a TI-99 4A home computer. I am
presently using a cassette for additional
storage. I would like to build my own
memory-expansion board and/or floppy
controller board because the built-in 16K
bytes of the 99 4A is too small for what
I want to do.

I read your article "Build the Disk-80:
,'v1emory Expansion and Floppy-Disk Con
trol (March 1981 page 36) I seems the
first hing I need to do is define the 1'0
pins on the edge connec or However, T1's
documentation does not describe these
pins in any way I am reluctant to disman
tle my computer. which would allow me
to trace the 9900's I/O lines to the edge
connector. because TI used a somewhat
bizarre construction that shields the main
PC board

DAVID GEHLY

Littleton, MA

You're right about the bizarre construc
tion of the T1-99/4A.

Before attempting any interfacing to
the TJ-99/4A. you should obtain a copy
of the TI-99/4A Console Technical Data
Manual. The manual describes the ad
dress locations to be used for memory
and I/O additions. You can obtain this
manual from Texas Instruments Inc.,
Dealer Parts Department, POB 53, Lub
bock. TX 79408.

I am not aware of any articles on
building a memory expansion or a
floppy-disk interface for the TJ-99/4A.
However, a good source of information
on the TJ-99/4A is the series of articles
being written for Computer Shopper
magazine by Randy Holcomb called
"Randy's Ravings," These articles cover
many of the technical aspects of the
TJ-99/4A and the peripherals available for
the system. You can probably obtain this
type of information by writing to Randy
Holcomb at Computer Shopper, 407
South Washington Ave., POB F. Titusville,
FL 32781.-Steve

CALL-STATUS MONITORING
Dear Steve,

I have built a 6809 single-board com
puter to use as a household controller/

burglar alarm. The program flow follows
your outline in "Build a Computer Con
trolled Security System for Your Home"
IJanuary through March 1979) exactly and
runs like a charm.

Accessory boards add BSR lighting
system control and inputs for a wireless
alarm receiver similar to the one you used
in your articles. An seol speech syn
thesizer will deliver a message upon
acknowledgm nt of an alarm condition to
a y phone numberls) I choose.

The only problem I'm having is monitor
i g he status of a phone call from the
computer. If the computer calls a number
and it's busy, it will go ahead and deliver
the message regardless The same thing
will happen if the call wasn't switched
properly by the phone company and
never gets through

Your article in a recent BYTE detailed the
frequencies of the tones to monitor (dial
tone, busy, ringing). I haven't had any luck
using E567 tone decoders, possibly due
to the slow response at lower frequencies.

Could you please tell me how to monitor
the progress of these status tones? Does
anyone make a chip that performs this
function?

STEPHEN j. BLAIR

APO San Francisco

I am glad to hear that you are getting
such good performance from my com
puter-controlled security system, and I
hope the following information will help
you in expanding the system.

Special chips are available that recog
nize dial tones, busy signals, ringing
tones, and recorder tones (commonly
known as call-progress tones), The
January BYTE detailed the information
that you are looking for in the Circuit
Cellar Feedback column,

See "Do I Have Circuits?" on page 4 I 4
for complete information on the chips
you need. Also see "Build the Touch-Tone
Interactive Message System" (March.
page 981. -Steve

SEARCHING FOR BOOKS

Dear Steve,
I want to build my own computer, but

I need help in obtaining good books on
the subject You see. English books on

computers are rare here, must be ordered
(which takes centuries'). and once ordered
must be bought even if the book turns out
to be a lemon.

I am interested in what operating sys
tems [ can run on a Z80. what software
is available. and which controllers (for disk,
video, etc.) I can interface to it I would
also appreciate any information on 16-bit
computers, since I cannot go into my local
bookstore and browse through books of
this kind in English.

D. KOOHDOR

Bern. Switzerland

The books below should be helpful.
Practical Interfacing Techniques for

Microprocessor Systems by James w.
Coffron and William E. Long (Prentice
Hall, 1983). Written for the serious hob
byist who is exploring interfacing tech
niques for the first time. it is a very com
plete yet clear description of the require
ments to interface memory and periph
eral devices to a microprocessor.

Microprocessor Interfacing Techniques
by Rodnay zaks and Austin Lesea (Sybex.
1979). This book cover.s much of the
same material as the above-mentioned
book but complements it by extending
the discussion to cassette tape recorder.s
and floppy-disk drives.

A more advanced but clearly written
book that covers many of the topics you
mentioned is Microcomputer Interfacing
by Harold S. Stone (Addison-Wesley.
1982). In addition to many practical ex
amples. the book also features state-of
the-art information so that an apprecia
tion of the sophistication of new devices
can be obtained. -Steve _

Over the years I have presented many dif
ferent proiects in BYTE. I know many of you
have built them and are making use of them
in many ways.

I am interested in hearing rom any of you
tellintl me what you'pe done with these proiects
or flOl!' you may hal'e been influel1ced by the
basic ideas. Write me at Circuit Cellar Feed
back, POB 582, Glastonbury, CT 06033,
and fill me in on your applications. All letters
and photographs become the propert y of Steve
Ciarcia and cannot be returned.
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WE WROTE
THE BOOK ON
HIGH PERFORMANCE.

VOLUME I
The Datasouth DS 180. The original

high performance matrix printer. The
printer that won international acclaim as
the most rugged and dependable ever made.

And the printer made evenbetter in the
DS 180 Plus. Improved by enhancements like an
8-bit support capability and a new sound
dampening design.

The DS 180 Plus. The latest edition of the
book we wrote on High Performance.

And t~at's only half the story.

VOLUME II
The DS 220. The multi-mode matrix

printer that brought Datasouth dependabil
ity to a variety of applications.

With servo-controlled logic and high
speed tabbing to deliver faster data proc

essing. Word processing copy to rival daisy
wheels.And high resolution dot addressable
graphics.

The DS 220. The latest word in high per
formance multi- mode matrix printing.

From the company that wrote the whole book.

south

AVAILABLE NATIONWIDE
THROUGH OUR NETWORK OF
SALES AND SERVICE DISTRIBUTORS

Inquiry 109

Datasouth Computer Corporation
Box 240947·Charlotte, NC 28224
704/523-8500'Tlx 6843018 DASOU UW

CALL TOLL FREE:

1-800-222-4528
Ext. 505
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Conducted bl} Sol Libes

Verbatim recently demonstrated a pro
totype 3V2-inch erasable optical disc to
prospective OEMs. It stores 47 megabytes
(unformatted) That's not much as optical
disc drives go. but the current opticals are
all write-once. read-only Verbatim is re
portedly shooting for third-quarter 1987
production with an OEM price of 5300
and 520 to 530 for the removable discs

OEM prices for 10-megabyte hard-disk
drives are now well below 5200. with 20
megabyte drives below 5300 Prices are
expected to go even lower in the next 12
months as Japanese and Korean makers
start competing with US vendors. Even
prices on larger drives should be affected
in what some feel will be a bloodbath for
US hard-drive makers. Within two
weeks of Lotus shipping jazz. some West
Coast dealers were advertisi;lg 40 percent
discounts on the product Now that
IBM is beginning to ship PC network sys
tems. dealers are finding that many popu
lar software products. such as Lotus 1-2-3,
Framework, and dBASE, do not work prop
erly in a network environment No doubt
these vendors will have to bring out spe
cial versions of their software for these
system users Several Lotus 1-2-3 clones
are shortly expected to hit the market and
sell for a fraction of the cost of the real
thing: expect Lotus to announce a new,
greatly enhanced version. The question
now is: Will users go for expensive bells
and whistles or low-cost compatibility?

Table I: Top 10 microcomputer
I1wnufacturers as compiled by
Datamation magazine. Revenues are
for 1984, in millions of dollars.

1 IBM $4000.0
2 Apple Computer 18979
3. Commodore

International 1129.5
4. Hewlett·Packard 510.0
5. Sperry 5034
6. Tandy 4028
7 Convergent

Technologies 361.7
8. Compaq Computer 3290
9 Ing. C. Olivetti 289.6

10. NEC 258.9
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Experts are predicting that 1986 will be
the year of the low-cost 3V2-inch hard disk.
just as no manufacturer would think of in
troducing a computer without at least one
floppy drive, all new systems will contain
a hard-disk drive The reason is that prices
for 3V2-inch drives should be far lower than
the current 5Y4-inch units. Using a small
fraction of the parts employed in current
hard-disk drives, occupying less than a
third of the space (say goodbye to sepa
rate controller cards and expensive ca
bling) and less than a quarter of the
weight. the smaller drives are expected to
provide a greatly improved level of reli
ability

Rumor has it that AT&T is getting ready
to enter the optical-storage arena via a
cheap wallet-size card holding 2 mega
bytes or more of data. The product is
probably an option for AT&T's 6300 and
7300 desktop systems

THE Top TEN
Do you know the top 10 microcomputer
makers? Without looking at table I, take
paper and pencil and write their names.
Now look at the list in table I compiled
by Datamation magazine (june 1985, page
38)

ApPLE BYTES & PITS
Apple recently showed its first quarterly
loss ever and is experiencing severe belt
tightening as it. and the industry as a
whole, attempts to weather a slackening
of growth in the personal computer in
dustry Apple laid off 1200 employees in
june, only a month after laying off 1600
employees It has trimmed about 40 per
cent of its staff. closed three plants, and
consolidated operations.

Working on the cutting edge of tech
nology, as Apple has traditionally done,
is a good strategy in a young, rapidly
growing market. As the personal computer
industry matures and supply catches up
with demand, marketing becomes more
important than technology. The pioneers
either reorient their efforts from product
innovation to product selling or fail to
compete. Apple now appears to be going
through that transition and remolding its
operation into the IBM-type marketing
oriented computer maker

Apple is expected to introduce several
new products that will upgrade the power
of the venerable Apple II. Anticipated this
fall are plug-in cards that can increase the
unit's memory up to I megabyte in 256K
byte chunks and a 3V2-inch disk drive that
stores nearly a megabyte Also expected
early next year is the 16-bit micropro
cessor upgrade.

IBM WATCHING
Even IBM is feeling the current recession
in the computer business. IBM president
John Akers recently said that business for
the first nine months of 1985 will not
measure up to the same period last year
and profits for the year will be lower than
last year

Did you know that IBM has 394,930
employees and, according to Datamation
(June 1985, page 42), the average revenue
per employee was 5112,200 for last year?
That makes IBM one of the most profit
able computer companies in the world

According to PC Week magazine (June II,
1985, page I), IBM's highly automated
production line enables the company to
make a 55 percent profit on each PC sold.
A 52520 PC with 256K bytes of RAM, a
360K-byte floppy drive, a disk controller
and a monochrome-display controller
card costs IBM about 5700 to produce.

IBM is now marketing the JX in Australia.
The jX is made in Japan and has been on
sale there for almost a year It runs Ms
DOS: contains two 360K-byte 3V2-inch
floppies, 512 K bytes of RAM, and a car
tridge slot: and is not expandable The unit
is seen as a lower-cost. Japanese version
of the PCjr. There are rumors that IBM is
seriously considering marketing the unit
in the US (after selling out its current in
ventory of PCjrs).

Incidentally, after the recent backlash to
(continued)

BYTELINES, news and speculation about personal
computing, is conducted by Sol Libes, the author
of numerous books and articles on computers. He
is the founder of the Amateur Computer Group
of New Jersey and a coorganizer of the Trenton
Computer Festival. He edits and publishes Micro/
Systems Journal. a bimonthly publication for
system programmers and integrators. He can be con
tacted c/o BYTE, POB 372, Hancock, NH
03449



AID-NOSED
DATABASE $99.

---.,--- ,,

----------

No Optional

No Yes

Yes Yes

No Yes

Unlimited Unlimited

10 40

128 400

Unlimited Unlimited

4,000 1,530

254 1,530

The follOWing are registered trademarks of these com
panles TAS Accounting Solution BUSiness Tools Inc
RBase5000 M<:rorlmlnc DBase III. Ashton-late Inc CPIM
and MP/M Digital Research Inc. IBM PCIXTIAT, Inler
national BUSiness Machines Corp. Compaq Compaq
Computer Corp; AT&T 6300. AT&T InformatIOn Systems Inc.
Tandy 1000. 1200.2000. Tandy Corp. MS·DOS. Mlcrosoh
Corp. The Sen~tJe Solution trademark rights are ctalme<:
by 0 Hanlon Computer Systems Inc

counting
Solutio

BUSiNESS TOOLS
11<

Copyright 1985. BUSiness Tools. Inc.

Take It From Hard
Nosed Phil Mickelson

If anyone's "Hard-Nosed" about
good software, it's Phil. In 1982, he
created The Sensible Solution™

If You Liked DBase III, (relational database). Now he's Get TAS™ Accounting
"'ou"1 r,,'p Ouer TAS™ taken the next big step by creating Software "or $249,. ,r, If' '#1 TAS, the affordable software for your "

Hard-nosed business owners have business. And it's backed with Phil's But why stop with just a database?
been asking for the power of DBase reputation and personal service. For just $249, you get TAS Relational
III™ and RBase 5000;M but without Database/Language plus General
the high price. That's why Business TAS™ Runs On Ledger, Accounts Receivable and
Tools, Inc. created TAS™ Th CPU Accounts Payable. And for $399 you

Compare TAS with DBase III and ese S get all the above plus Inventory,
RBase 5000. You'll see why we think TAS is available for the IBM Sales Order Entry, Purchase Order
TAS is a better "Hard-Nosed" value PC/XT/AT,TM Compaq;M AT&T 6300;M Entry, and Payroll.
than DBase or RBase. TAS includes Tandy 1000,1200, 2000™ and most Source code Included FREE! So
a data dictionary. TAS includes a true MS-DOS;M CP/M™ and MP/M™ you can even modify the accounting
procedural language. TAS includes a systems. to fit your business.
run-time compiler. Plus r-------.....,..--.,.----r---, Call T:oday
TAS supports multi-user ..
record and file locking. 1-800-648-6258

TAS lets you to develop
your own professional menu- Multi-User Call our Toll-Free Hotline.
driven business applica- Data Dictionary Use yourVISA or MasterCard
tions. And not just simpie .~--------''----+-------;f-----t--------t to order today.
ones either. TASapplications Procedural Languag Outside Washington call
can hold up to 17 million Compiler 1-800-648-6258. Washington
records. And because TAS residents call 1-206-644-2015.
compiles them, they run fast. Records Per File Dealer Inquiries Welcome.

B t Wh I It Files Open
U y S Fields Per File

Only $99? :.; File Size
We could have priced :

TAS at $695 like the other ~~. Record Size (Fixed)
guys, it's well worth it. But ;:~ Field Size
we happen to believe ;i'~"tJ-------------f----,--+-,,-----+--,-----f

"Hard-Nosed" business ._~

people are looking for real ~.R.~lm!~ft\lt.l~~
software value today, so
that's what we've given you.
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CD·ROM UPDATE
At the recent Consumer Electronics Show
in Chicago in June, Activenture Inc. (Pacific
Grove, CAl demonstrated the first compact
disc containing the complete text for an
encyclopedia. It used less than a quarter
of the 550-megabyte storage capacity of
the 4Y<-inch-diameter disc (using the
Sony/Philips standard) Activenture
showed an improved retrieval system that
allowed retrieval of data in less than 3
seconds The technique employed an in
dex file as large as the 60-megabyte data
file

And Reference Technology Inc. (Denver.
CO) announced the availability of the first
CD-ROM drive with an IBM PC interface
and software driver. The unit lists for 51535
plus 5100 for the software. National Deci
sion Systems (Encinitas, CAl announced
a I-gigabyte disk for that drive that con
tains marketing and demographic data
bases previously stored on a large mini
computer.

Both Sony and Philips are shipping
evaluation samples of the bare drives to
OEM customers. It is believed that these
include Atari. Commodore, IBM, and Ap
ple. Atari is already promising such a unit
for its new ST computers with an expected
selling price of S500.6022 W. Pica Blvd .. Los Angeles, CA 90035

CONTINUOUS-SPEECH INPUT SYSTEM
Kurzweil Applied Intelligence Inc. (411
Waverly Oaks Rd., Waltham, MA 02154)

unit based on the National Semiconduc
tor 32032 32-bit microprocessor and an
801 unit for the scientific market. These
machines would be sold by IBM's ad
vanced dealer program available only to
large chains.

YOU CAN'T TRANSFER
FILES FROM APPLE

TO IBM ...

WRONG!

,..

A "wireless file transfer" package for the IBM PC® to Apple
II and back, and back again. Turnover is a firmware board
which fits into any slot in the IBM PC® or compatible, and
software running under MS-DOS®. No modems, no serial
links, no hassles, no problems. TURNOVEWM will format
Apple CP/M®, Apple DOS 3.3, Pro Dos, Apple III and
P-System disks. Leave your IBM and Apple computers
where they are. Put Your Apple Disk In Your IBM-PC and
transfer your file to a PC-DOS disk. Allows for modifica 
tions to text and data files. It's a simple, inexpensive, fast
high performance alternative to complicated serial links
and modems.

See your dealer or call for information. (213) 938-0857

~~~~Mt~l!~

IBM's announced cessation of PCjr pro
duction, IBM adopted the policy of not
commenting as to whether any product is
in production It will only confirm whether
or not the product is being shipped

IBM is also rumored to be planning the
introduction of several coprocessor
equipped ATs, in addition to the already
announced desktop 36. These are ex
pected to include a UNIX (Berkeley 4.2)

has introduced the first commercial voice
input system capable of handling con
tinuous speech It can learn speech from
many users in several languages with a
1000-word vocabulary (a 10,OOO-word beta
test unit is expected later this year). The
company claims 100 percent accuracy.
Units that are currently on the market
work only with interrupted speech, have
smaller vocabularies, and have far less
accuracy.

-------------------------------, The unit is a board-level product that will

sell to OEMs for as low as 53000 in quan
tity. PC multibus, and RS-232C versions
already exist in which the unit acts as a
keyboard input device. The unit is speaker
adaptive and performs better the more it
"talks" with the same user.

Called the KVS-3000, the unit comprises
three boards, an input analog-to-digital
converter with signal conditioning, an
acoustic pattern processor recognizing
3000 utterances, and a speech processor
(using a 68000) that assembles recognized
strings of speech and handles I/O to the
host system.

p-System is a trademark of SofTech MJcrosystems. Inc

APPLE. is a registered trademark of APPLE Computers, Inc

MS·DOS IS a registered trademark of MJcrosoft
Corporation
IBM PC £, PC·DOS are registered trademarks of
International BUSiness t""achlnes CorporatJon.

CREDIT-CARD SOFTWARE
Mitsubishi Plastics Industries Ltd, in
cooperation with Hudson Soft Ltd., both

(continued)
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Avocet turns an ordinary PC
into an extraordinary development system.

And saves you $20,000 in the process.

Now, there's a way to see all your
best microprocessor designs take
root, easily and effectively. Avocet
cross-assemblers, simulators,

THE AVOCET CROSS-ASSEMBLER FAMILY.

Avocet Target CP/M·86
Cross- Micro- IBM PC,
assembler processor CP/m'·80 MSDOS"

XASM04 6804 $250.00 $250.00
XASM05 6805 200.00 250.00
XASM09 6809 200.00 250.00
XASM18 1802/1805 200.00 250.00
XASM48 8048/8041 200.00 250.00
XASM51 8051 200.00 250.00
XASM65 6502/65C02 200.00 250.00
XASM68 6800/01,6301 20000 250.00
XASM75 NEC 7500 500.00 500.00
XASM85 8085 250.00 250.00
XASM400 COP400 30000 300.00
XASMF8 F8/3870 30000 300.00
XASMZ8 Z8 200.00 250.00
XASMZ80 Z80 250.00 25000

NEW!
XASM6811 68HC11 250.00 250.00

NEW!
XASM180 HD64180 250.00 250.00

XMAC682 68200 595.00 595.00
XMAC68K 68000/68010 595.00 595.00

'Trademark 01 Digital Research
"Trademark 01 Microsoft

emulators and EPROM program
mers turn your personal computer
into a sophisticated development
system. No more waiting for the
continually overloaded main
frame. Or, wondering how to pay
for a $20,000 dedicated develop
ment system. Avocet products
save time and money, and pro
vide the most flexible develop
ment system available.

Avocet allows you to develop
software for practically any micro
processor without switching devel
opment systems. And equally
important, Avocet development
tools are easy to install and easy
to use. We provide you with
everything you need to develop
microprocessor software, from
data entry through assembly,
debugging and final EPROMs.

Inquiry 29

Now "debug" on your PC.
Avocet has realistic answers for
users who want low cost

t.t-~=~~~'//debugging capability.
;:r, Until now, engineers

have been very much
on their own in the

area of testing. But
now Avocet simulators

and emulators virtually eliminate
the frustrating and often costly
"crash and burn" method.

New AVSIM family
of full screen simulators.
Avocet's new software simulatorl
debuggers let you test your code
in a crashproof, interactive environ
ment, without additional hardware.
Your PC's screen becomes a "win
dow" into the simulated target
CPU. Extensive break point, 1/0,
and interrupt facilities make AVSIM
a truly useful development tool.
Price $299.

New TRICE
in-circuit emulator.
At last, an affordable in-circuit

emulator! With the self-powered
TRICE, you can examine target
memory and register, set break
points, single-step, trace and
more; TRICE recognizes 34 differ
ent commands. Its serial interface
lets you control emulation and
download code from your terminal
or PC. Priced from $498.

AVPROM programmer
works with any PC.
The AVPROM programs over 37
different devices, including
EPROMs through 27512, CMOS
and E2 PROMS, and MPUIEPROM
combos, using fast "adaptive"
algorithms. Intelligent, self-con
tained units work with any per
sonal computer, using Avocet's
GDX driver software ... from $429.
Gang programmers from $979.

To find out more about Avocet
software development tools and
accessories, call us toll-free:

1-800-448-8500
(In the U.S. except Alaska

and Hawaii.)

VISA and Mastercard accepted.
Most popular disc formats now
available-please specify. Ship
ping and handling additional
call for exact quotes. OEM
INQUIRIES INVITED. Avocet
Systems Inc., PO. Box 490-B9,
Rockport, Maine 04856,
(207) 236-9055. Telex: 467210
AVOCETCI.

AVOCET
SYSTEMS NC:
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of Japan, has introduced a new way to
distribute software, The software is con
tained in a plastic credit-card-like package
about twice the thickness of a standard
credit card, The card contains either a
I-megabyte masked ROM or a 256K-byte
programmable ROM or EEPROM The 32
plated traces at one end of the card form
the edge-card connector You can insert
the card into your personal computer's in
terface adapter

The first software card to be introduced
contains a game and costs 51920 An
adapter for MSX-based systems costs S5
An adapter for Commodore 64 systems
is expected shortly

Matsushita Electric Works Ltd, (Osaka,
lapan) has already constructed an experi
mental automatic blood-pressure mea
suring system that writes data to an
EEPROM-type card, The card is then in
serted into an interface adapter connected
to a personal computer for read-out and
analysis

Hudson Soft is planning to install vend
ing machines with cards that are pro
grammed when a purchaser buys an item,

BYTELINES

The purchaser will probably be able to use
a credit card to buy the card,

MICROCODE COPYRIGHT DISPUTE
A court battle with far-reaching implica
tions is in progress, Intel Corp is suing
NEC charging that NEC's new V series of
microprocessors violates its microcode
copyright. Microcode determines the fun
damental instruction set for a processor

EC claims that it did not copy Intel's
microcode for the 8086 16-bit micropro
ceSSor that microcode is not protected
anyway, and that Intel is harassing NEC's
customers with this suit. A win for Intel will
greatly strengthen the position of com
panies with proprietary computer architec
tures, A loss will let competitors freely
emulate computer designs

MSX UPDATE
Over one million Z80-based MSX systems
were sold in the last 12 months in the Far
East and Europe, Over a dozen companies
manufacture consumer-oriented MSX
computers,

Now the developers of MSX (Microsoft

and ASCII Japan) are promising to short
ly release MSX-2, supporting 3V2-inch flop
pies and a 512- by 512-pixel 256-color
display, with a base price below 5400
Preproduction models are expected to be
shown at the October Japan electronics
show And IBM is known to be taking a
very close look at MSX

As yet. MSX has not made any inroads
in the US, primarily because of the high
5200 to 5300 retail price and lack of
floppy disks

THE ONE-STOP SHOP
Where else but in Silicon Valley can you
make a quick trip to an all-night market
for a quart of milk or loaf of bread and
also pick up some EPROMs, a PC or two,
some memory chips, or a copy of Lotus
1-2-3 at discount prices? If you are in Sun
nyvale, California, head for Fry's Elec
tronics, a part of the Fry's Food and Drug
supermarket chain advertised as the place
for "fast. one-stop shopping for the Silicon
Valley professional:' where you can get
your three Cs: computers, components,
and convenience foods.

DISKETTES
CAll TOll ..West of Rockies 1·800·621·6221

FREE Central & East 1·800·654·4058

DY§9JJ maxell BONUS 3NI \eJbati.m
SfDisks Disks·l0pk Da1alife

SfDisks $99500' SfDisks S!"Da1allfe5'SIDE 1395 ~box

~.~~ 16!l5 O'OEN, _ 5'SlDE1495 s.51DE1495
0·s1DE1995

DD O-DEN. _ D-DEN, _
o-SIOE 2195 O'OEN. - \ebatlm 0-

51DE1995 0,s1OE1995o-DEN, s.s1OE2495 Kits 4~ O·OEN. O·OEN. _
HIDE 2895 96TPI - Refills 8!:!? 5'5IOE 2495 s,s1OE249596TPI _

~~~3095
96TPI _ 96TPI _

o-SIDE 3895 Media Mate
0-

51DE 3095 0.sIOE309596TPI
*~~~399.5 89_5eil

96TPI - 96TPI _

HIGH 5195 3fDisks
.2'/9 Shipping 3fDisks 3fDatalifeDEN, 100 Disk & SlDE 289j s.SIOE279.5

~ s,sIOE2895
Bulk Pack8" Disks o-s~E42!l5

85~
8"Disks 8"Da1allfe

S·SIDE 2195 ~~lr~.19!l5 s,sIOE1995S·OEN. 8"Disks S·DEN.
S~DE 2395 &
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the /;) air. 1800 6 6221 PO Box 1213
Disl(ett~ " 21· Boulder Ci~~to~

'vOl'll'leC iOhfm

1·800·654.4058 ~~h~~~,'8it
TERMS: Minimum20 disks or $3509 - VISA or MasterCard ac~~gt~~
con orders add 209 tor special handling, SHIPPING: 3';' & 5r Diskettes;
Add 3Q9 for every 100 Diskettes or any fraction thereof, 8"Diskettes; Add
409 for every 100 Diskettes or any fractionthereol, We ship UPS: orders
requiring other delivery methods add shipping, plus 2% of total order,

a message to
our subscribers

From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers material about their products. We take great
care to screen these companies, choosing only those
who are reputable, and whose products, services, or
information we feel would be of interest to you. Direct
mail is an efficient medium for presenting the latest
personal computer goods and services to our
subscribers

Many BYTE subscribers appreciate this controlled use
of our mailing list, and look forward to finding
information of interest to them in the mail. Used are
our subscribers' names and addresses only rno other
information we may have is ever given)

While we believe the distribution of this information
is of benefit to our subscribers, we firmly respect the
Wishes of any subscriber who does not want to receive
such promotional literature. Should you wish to restrict
the use of your name, simply send your request to the
following address.

BYTE Publications Inc.
Attn: Circulation Department,

70 Main St., Peterborough, NH 03458
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UPAND 5 UP -D
COMING " • RUN IIG..

OTHER COMPANIES PROMISE
THE IDW LOCAL ARY NOWORK,

BUT AT&T HAS ITTODA~
If you're tired of waiting for a way to build your

company's information network, AT&T offers a
ready solution.

It's called AThT Information Systems Network
(lSN), the versatile, cost-effective local area net
work that's available now.

RUN AS ONE.
Think of the time, effort and money you'll

save as ISN links together terminals, work
stations, personal computers, minicomputers,
and mainframes to give your company a co
hesive, efficient information network. And ISN
links to your PBX as well. So your people can
share information, resources, data bases and
files with the efficiency of a single system. And
be more productive by getting the information
they need when they need it.

Also, ISN is easy to run. Its unique central
ized administration and control capability lets you
monitor network performance, pinpoint mqlfunc
tions, take corrective action, and prevent unau
thorized access to information, all from one
control console. And its open architecture gives
you the flexibility to design a network that-links
AT&T's products and those from other manufac
turers across any number of locations.

THE FAST TRACK.
ISN not only puts your data on a fast track, it

puts your business on one too. It's cost effective
for as few as 50 connections, and can expand to
several thousand. Easy and inexpensive to install,
ISN uses optical fiber to move data fast. And with
copper wire connections to your workstations,
moves and changes are no longer a problem.

Add to this the fact that ISN is backed by the
largest, most experienced sales and service
force in the industry, and it's clear that the AThT
Information Systems Network is the right choice
for your company.

It's the network that's up and running before
some others even get started.

For more information, call your AThT
Information Systems Account Executive, or
1-800-247-1212, Ext. 191.
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"AT&T
The right choice.

Within Texas(512) 331·6700Call Toll Free (800) 643-0992
10904 Marhle Road Austin, TX 78750

91985 AT&T Information Systems
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novation is that it is not a computer l At
least. most are not using it as one: it is an
expensive drafting aid. Also, the degree
of "proprietariness" in the Mac (ROMs.
custom chips, disk format) means that true
clones will not appear to drive the price
down and the performance up, as has
happened with the IBM PC and the Apple
II. The Mac will remain as limited and as
expensive as it is today. and the Stride 420
will remain the best 68000 computer, as
evidenced by the number of blatant
clones emerging (not to be advertised by
me). Please note I am not a Stride
employee, just a satisfied and partisan
customer.

P. MATSO
Reno, NV

MORE STRUCTURE, NOT LESS
From his letter. I fear that Erwin S. Strauss
'''Toward a Less Structured Approach:'
May, page 458) has not fully understood
structured programming. Structured pro
gramming has never been an attempt to
have "fewer lines, fewer statements, fewer
variables": although he is correct that it
is supposed to be easier to read a d
understand.

His examples are too small to say any
thing about structured programming. Any
discipline, or no discipline, will work for
sufficiently short programs: if you can hold
the program in your head as you're writing
it. you don't need any help But if the pro
gram is too large to know entirely, if you're
not the only person working on it. if you
expect to change it three years from now
to run on a different computer. you must
be able to understand it from reading the
code.

The essence of structured programming
is that a program should be composed of
small building blocks, each with some
clear and understandable function, con
nected in an understandable way. Repeat
thiS as often as you want: The bUilding
blocks of one level are themselves com
posed of smaller subprograms. The ad
vantage of this is that you, the program
mer, can understand the program (or any
subprogram) on its own ground: you need
to know what the subprograms do, but not
how they do it.

Most languages have primitive opera
tions, like input and output: would you
want to have to know how your OPEN
statement does disk accesses before you
could use it? Probably not. The ideal struc
tured program treats any complicated
operation-the ones that you wrote your
self-the same way You don't want to have
to think about how your B-tree algorithm
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works except during the algorithm: the rest
of the program should treat it as a magical
amulet that does disk lookups.

ThiS has a number of advantages. It's
easier to write programs. You can write the
top level of a program as if in an ultrahigh
level language with commands that do
precisely what you want. Then write each
of those commands as a subroutine in a
slightly lower-level language, and so on,
until you're writing in the real computer
language. For example, the top level of a
spreadsheet might be

Initialize_Everything
LOOP

Display_The_Changes_ThaLAHecL
The_Screen
Ge ~Command

I The Command_ls_Qult THE
EXIT

ELSE
00_The_Command

END_IF
END_LOOP
Finish_Up

That is the main routine.
It is also easier to debug programs. With

a moderate amount of care, each of the
commands is independent of all the
others except those that it calls (strictly,
that it or any of its callees, recursively,
calls). If you want to rewrite your
GeLA_Command, fixing bugs or add
ing features or moving it to another
machine, you will know that your changes
won't damage any of the rest of the pro
gram. You don't have that guarantee in a
nonstructured program: it is quite likely
that you will have to make changes in all
the rest of the code.

Structured programming encourages
modifying parts of the code to make them
work better and be friendlier. When the
details of entering a command can con
found the screen-refresh routine, I'm going
to hesitate a long time before I touch the
command-reader. If they're separate, I
won't worry. Also, when I change things
in the command-reader, a lot of its sub
routines will still be useful: I'll already have
most of the tools I need.

In fact. structured programming is a way
of avoiding discipline on a small scale.
When I wrote the body of the spread
sheet. I didn't think in any especially struc
tured way or make any particular attempt
to make it easy to understand. It's only II
lines of code and not very dense at that:
there's not enough there to have trouble
with.

If every routine is too small and too easy
to understand to have trouble with, where

are you going to have trouble? (That's way,
way oversimplified, but it has the right
idea. You will still have bugs-there are
always bugs-but they're easier to fix.)

I cannot understand Mr. Strauss's objec
tion to structured programming from his
letter. In one paragraph, he seems to think
that "one of the costs of structure is
insensitivity to the end user." In another.
"structured programming is a fine thing in
a production-type environment... This
seems to imply that it is a fine thing for
Widely distributed programs to be insensi
tive to the end user, but local and tem
porary programs should be friendly I
rather doubt that he intended thiS. Say
ing that "debugging can come later" is
ra her peculiar: it is very easy to write a
program that does great things-except
that it doesn't work.

The quality of a program doesn't have
anything to do with its programming
discipline. Designing the program (espe
cially the part the user sees) and writing
it should be as separate as possible: in his
example, the style of printing the index
should have been chosen at leisure by the
designer, not on the fly by the program
mer. I guess that Wirth didn't do this:
shame on him

I suggest that anyone critiquing struc
tured programming (or anything else) cri
tique the discipline itself. rather than a
vague impression of it.

BARD BLOOM

Cambridge, MA

CAN THIS PUZZLE BE SOLVED?
It certainly is no secret that this world con
tains more than its share of frustrations.
However, I'd sooner take on writing a pro
gram in BASIC to calculate to the last digit
of pi than try to solve the Rubik's Cube
on the cover of your June issue. How can
this puzzle be solved with two blue
squares in the middle?

SUZIE R. MAGALLA ES

Scotts Valley. CA

Gregg Williams replies:
Thanks for allowing me to say ../ told you
so." When Robert Tinney came up with
his Rubik's Cube idea for the June BYTE
cover (/ was the theme editorl, / to(d him
he'd better base his painting on a real
Rubik's Cube. Otherwise, / told him,
there'd probably be some inconsistency
in the image he came up with. and some
BYTE reader would surely find it. When
he declined to do so, / found a few edge
and corner-cube errors, but / complete
ly overlooked the fact that each center

(continued)



REAL-TIME INNOVATION

Computer professionals work with advanced equipment and technologies
at Northrop Advanced Systems Division.

Nonhrop Advanced Systems Division is advancing aviation into
the 21st century by successfully interfacing human creativity with
powerful sophisticated computer systems. Here, utilizing latest
and often revolutionary equipment and techniques, our inno
vative Information Resource Management (IRM) organization
attracts the nation's finest computer professionals. Join our
team and work in one of the world's most advanced high
technology environments.

Our facilities are ideally situated midway between Los Angeles and Orange County
in Southern California. We have immediate openings for the following:

• IBM Equipment
Configuration Specialists

• Database Specialists
• IMS Systems Programmers
• MVS Systems Programmers
• Performance Specialists
• Scientific Programmers/Analysts

(Engineering, Manufacturing and
Logistics applications)

Relocation assistance is available.

• Change Management
• Systems Analysts
• Network Design Specialists
• Sr. Communications Analysts
• Network Control Analysts
• Computer Aided Design (CAD)

Specialists
• Data Control Systems Specialists

Northrop provides our employees a competitive, comprehensive benefits package. Please
send your resume to: Bill Hargen, Computer Systems Employment Office, Dept.
B 686, P.O. Box 1138, Pico Rivera, CA 90660-99n.

PROOF OF U.S. CITIZENSHIP REQUIRED. Northrop is an Equal Opportunity
Employer M/F/HIV.
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NORTHROP
Advanced Systems Division
Aircraft Group

J#?'re within your reach.
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face must be a different color! Thanks for
confirming my high opinion of the BYTE
reader.

PAYING EXTRA FOR MANUALS

Yesterday. the disk I use for word process
ing gave me a system error number 10.
However. when I tried to find the English
translation of this error message. I dis
covered that the manufacturer had not
bothered to document any error mes
sages. so as to "enhance" the user-friend
liness of its manuals

No. this was not some japanese import
It was that bastion of user-friendliness.
Apple Computer

I later learned that Apple did in fact
document the Macintosh system errors in
a separate manual. which costs an addi
tional $I00 No other personal computer
company in the world would charge me
for an essential reference manual after I'd
spent $4000 on a compelter system. It
appears that Apple should take some
lessons from its more experienced com
petitor. IBM. IBM documented all possible
error messages for the IBM PC in its stan
dard manual and charges only $39 for its
technical reference manual for true
hackers.

RICHARD SINGER

Berkeley. CA

YET ANOTHER GEM
I found "Public-Domain Gems" by john
Markoff and Ezra Shapiro (March. page
207) to be both interesting and valuable.
but I want to point out one gem that they
overlooked

No Visible Support Software (Box 1344.
Berkeley. CA 947041 distributes a public
domain FORTH called F83 that fully
observes the FORTH 83 standard F83 was
written by Henry Laxen and Michael Perry

and is available for a variety of micropro
cessors. including a version that runs
under PC-DOS (In the DOS version. all I/O
goes through DOS. except cursor position
ing and clear screen. which go through
BIOS)

F83 from No Visible Support costs $25
for disk and handling (the software is freel
The source disk sent to the purchaser is
compacted by means of a Huffman code:
the unpacking program is on the disk and
produces two disks' worth of code. The
code is also found on various bulletin
boards: the most recent version of F83 is
version 2.1.

Because F83 is an exceptionally clean
and powerful implementation. it is becom
ing Widely used as the basis for a variety
of languages and products

MICHAEL HAM

Santa Cruz. CA

COMPUTERS IN JAPAN
As far as I can tell from sources who are
familiar with Japan. the personal computer
boom has soured in lapan While the
major contenders try in vain to stir interest
among buyers with new product offerings.
NEC is still strengthening its "full nelson"
on the market (nearing 70 percent share.
with Fujitsu taking up second with some
20 percent).

The home/game market that the MSX
technology was supposed to spark is stale:
all the talk of "new media" and "INS" still
seems to elude the family market The re
maining game machines are now in the
$45 range. rather than the $360-to-$450
range of the MSX machines.

Sord-Japan's Apple and crown prince
of that country's fledgling venture busi
ness-is in deep trouble with a devastated
earnings picture and deep internal rifts in
management Its proprietary PIPS operat-

ing system has been more or less aban
doned Sord's forthcoming $600 large
screen LCD word-processing portable may
be its last hurrah as a player in the export
market

Apple-Japan. along with its partner
Canon Hanbai in Japan, has run into
trouble with its attemps to develop func
tional kanji firmware for the Macintosh: at
tempts to generate kanji character sets on
the Mac would end up entirely incompati
ble with the existing Mac operating sys
tem. The project seems to have been
shelved. and Apple is resigned to marginal
sales performance. But even the unmodi
fied Macs were selling for astronomical
prices-698.000 yen list ($3150)

The Japanese have so far found com
puters best suited to the office environ
ment (with suitable clerical staff to operate
them) Their impact has unquestionably
been solid and is still widening If and
when the japanese "invasion" ever arrives
in the US. it will be in integrated OA sys
tems (word-processing. optical filing, fac
simile) But even then. the software re
quirements for the US and japanese
office environments are virtually incom
patible. In the long run. we may see a
strong presence in Japan only by IBM (with
its successful 5550 series) and. converse
ly. in the US only by the local subsidiaries
of NEC and Fujitsu The Sharps. Epsons.
Mitsubishis. Sords. and Kay Nishis are not
likely to remain as long-term competitors.

I may well be wrong on a number of
counts. so 1look forward to reading more
updates in BYTE on the japanese situa
tion.

PETER E. FUCHS

The Program on U.S.-Japan Relations
The Center for International Affairs

Harvard University
Cambridge, MA •

Arriva Ius
NoveaumUnixorous Cigantous

MASTERBYTE COMPUTERS of New York, Inc.
Suite 815 • 19 West 34th Street· New York, NY 10001

(212) 760-0340/1/2

C10num Orientae -----f.,---ll~.

Trampus Temporalis
&1984

MASTERBYTE.
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TOLL FREE 1-800-233-8760

MSD
SOl Onve (C·64)
S02 Onve (C·64)

DRIVES

INDUS
GT ATARI 215
GT COMMODORE. 235

STAR MICRONICS
SG·l0 215
SG-15. ..375
SO-lO .339
SO-15 445
SR·lO 485
SR-15 585
~~w,eotype cl2[
SG·l0C·64 (NEW) CALL

SILVER REED
EXP400. . 249
EXP500.295
EXP550 409
EXP770 749

PANASONIC
1091 239
1090 185
1092. . 375
1093............ ... 429
3151 Lener... 429
4K Bulter.. . 65

TAXAN
1t5 12 Green Composite CALL
I t6 t2' Amber Composite CALL
121 2" Green TTL 135
122 12" Amber TTL 145
220 I. Color Composite 259
410 12 RGB HI Res IBM 329
420 12' RGB Super HI IBM 409
440 12' RGB Ultra HI Res 569
Til Siand 35

OMEGA
to Meg Bernoulli Box IBM) 1899
5 Meg Bernoulli Box AC) 1499

549
1599
1759
2395

699
1749
999

199
.225

. .. 265
.299

Call

Call

LEGEND

SUPER SAVINGS!

880
1080
1380
1385

DIABLO
025.
630API .
630ECS ..
0801F
P32COl
P38
C150

TOSHIBA
P13·10 559
P351 1289

DIGITAL DEVICES
16K BUFFER 75
32K BUFFER.... ...89
64K BUFFER.125

MICROBITS
Mlcrostulter.. .. 99

AMDEK
300 Green... 125
300 Amber....... .. .. 139
310 Amber IBM 155
Color 300 Audio _ 245
Color 500 Composite 369
Color 600................... ...429
Color 700 495
Color 710 569

X·TRON
Comeolor I COmOO\IIC Green 185

DISKETTES

le.dlng Edge
PC Compatable

Zenith
Z'150

375
.55
119

...209
.765

RISK FREE POLICY
In-stOCk Ilems shipped within 24 hours of order. No deposit on C.O.D. orders. Free
shipping on prepaid cash orders within the continental U.S. Volume discounts
available. PA residents add sales tax. APO. FPO. and international orders add
$5.00 plus 3% for priority mail service. Advertised prices show 4% discount for
cash, add 4% for MasterCard or Visa. Personal checks require 4 weeks' clearance
before shipping. Ask about UPS Blue and Red label shipping. All merchandise
carried under manufacturer's warranty. Free catalog with order. All items subject
to change WIthout notice.

PRINTERS
JUKI

Jukl 6100... .
RS232 Senal Board.
6100 Tractor....
6100 Sheet Feeder..
Jukl 6300..

BROTHER
HR-15XL·P ... 359
HR·15XL-S.. 359
HR·35P.. 839
HR-35S... 839
2024L·P.. 949
Ml009-P 189

NEC
JB·1260 Green. . ..95
JB·1201 Green.. ...135
JC 1215 Color... .. 235
JC 1216 RGB.... .. 375
JC 1460 Color 265
JB-1205 Amber 139

PRINCETON GRAPHICS
MAX·12 Amber 189
HX·12 RGB 475
SR-12 RGB 599

OKIDATA
8klmate 10 CALL

k,mate 20 . .CALL
182 .. 215
192.. ... 349
193 565
92P 349
93P 565
84P 645

92 1~~~~,w:'~~~;o~salso.349

ON THESE
IN STOCK

MONITORS

..225
... 349

.479
..489

. .369
CALL

.159
...999

..1059
379

Lyco Computer

IBM-PC COMPATABLE

or senel oreler fa

lyco Compuler

PO BOl5088
Jersey Shore PA 17740

"LOTUS
Lotus 1·2·3 309 00
SymphOny 439 00

Inquiry 227

Marketing & Consultants

SAVE

PANASONIC
OT 1300 RG 1 composite .... 299

ZENITH
ZVM 122A Amber 84
ZVM 123G Green 75
ZVM 124 Amber IBM 129
ZVM 131 Color 275
ZVM 133 RGB 389
ZVM 135 Composite 449
ZVM 136 Hi Res Color 589

EPSON
LX80 (NEW).
FX80+ .
FX100+ ..
JX80 Color
RX100 .
HOMEWRITER 10 ( ew)
CR220 (C·64) ..
L01500 Par.
L01500 Ser .
HI80 Color Plotter

CORONA
LP300 Laser Pnnter 2699
200361 Toner Cartridge ....89

CITIZEN
MSP·l0.. 289
MSP-15 449
MSP-20 449
MSP-25 569
Sheetfdr (10/20) 189
Sheetfdr (15/25) 199

CARDCO
32K BUFFER..(C-64). ..59

TO ORDER

MODEMS

99
109
119
129
209
389

29

LOWEST PRICES!

CALL TOLL FREE

800-233-8760

PARADISE
Multl-O,sRlay Card 289
Modular GraphiCS Card 275
F,ve·Oak 155

SAKATA
SG 1000 12" Green
SA 1000 12" Amber
SG I 500 12 Green TTL
SA I 500 12 Amber TTL

§8~gg \r ~~~ Camp
STSI Tilt Stand

AXIOM
GP550AT Atan). . 239
GP550CO C·64.... 239
GP550PC IBMl' 229

~mg~~ tffrif):m
~~~~~'t0 i~f.~~1)m
GP100AT (Atari) CALL

C.ITOH
PROWRITER 8510AP 279
8510AP + 299
8510BPI.. . .. 309
8510SP.. .375
8510SR..425
8510SCP .449
8510SCR.. . 469
7500AP 205
7500AR.. . 245
1550P 439
1550AP + 459
1550BCP .. 469
Al0·30P 445
F 10·40P or S ....859
Fl0-55P or S 1039
FlO Tractor ..... 159
FlO Sheel Feeder 249

HAYES
SKC (Box 10)

NOVATION 101y) 10 '00 500
SMARTMOOEM 300 .. 139 .BI.1·JOO 1200 MS·DOS e'l 3'9 TELE LEARNING 5',' SSDD 1375 1299 1199
SMARTMOOEM 1200 . ...379 IBM·30011200 CPM·86 e'; 319 TOIal Telecommunications

SId" DSDD 1575 1499 1425
SMARTMOOEM 1200B .349 IBM 300 i20C'?4QO ext 529 ~C-64) 299" ELEPHANT (Box 10)SMARTMOOEM 2400 .. 599 IBM "J/120C,2400 MS·DOS 579 A ·250 ~300 Baud A/;j?lel 6995MICROMOOEM liE 135 IBM MS·DOS Int 325 IB·250 I 00 Baud IB I 6995 5 1/4" SSSD 1350 1299 1199

IB'.' CPM·86 on' 325 5'," SSDD 1499 1399 '299
MacmOde 300 1200 315 5 1/4" DSOO 1699 IS 99 '499

ANCHOR Macmodem 300 '200.2400 585 PremIum SSDD. 1595 '495 '395
A ~Ie Calli 2'9 WESTRIDGE MODEM IC·641 59 PremIum DSDD 1795 '695 '595

... 55 UP9'aoe Apple Cal II 225 MITEY MO MODEM IC·641 69
MAXELL (Box 10).. '86 Cal 300 Acousltc 139 Compuserve 1985

..229 J·Ca: RS232 89 5', MO-l 1675 1575 1475
St. MD-2 2299 2199 2099



OK-WRITERT,M,
LETTER QUALITY

Enhancement for
Okidata ML82A/8~A
Dot Matrix Pr nt.os

o RAINBOW TECHNOLOGIES, INC

17971-E Skypark Circle, Irvine, CA 92714
(714) 261-0228 Telex 386078

UK Distributor: X-DATA (0753) 72331

, es into a 3M di<kelle is
Everythmg that go lied bv specifi-

ed nd/or contro ,
manufaclUr a MAd to helP introduce
cation, <,Ct by 3\ ,'of ~I\I, we're running a
you to the quall t) of information
special on their full range,

, roductS includmg-
proce,,,ng p • 3M Mag Tape

• 3:-.1 Dlskelle, \.
• 3M Data Canndges

PLUS! Specials on many other product~
discount catalog of com

in our full rang~all, write, or ulili7e reader
puter supplies. , FREE catalog with
service to obtam your d It· it'S worth
special offer coupon enclose '
remembering, it'S worth 3M, , ",

, #I' Service & Relwb,lu.l
Simply III • ,050 E. Maple Rd,•VBEN Troy MI48083

...'I (313) 589-3440
COMPUTER SYSTEMS

Convert What You Have
To What You Want!

• RS232 serial • Centronics Paratlel
• 8 Baud Rates • Handshake Signals
• latched Outputs • Compact 3y' x 4% x 1~

~tO~ge~w~~~:u;::r;~~~r~~rh~~sH~~IP~~~a~~eI~l»
series tonverters provide the missinq link. Bued on the

::~:S~e::c~~'?t~~g,:;~,O~~h~~~~~aUk~~gf~:,~~~~~~l~l~~
Iransf.r efficiency Detailed documentation allows
simplltled installation, Order tne Model 770 (Ser/Pat) or
Model 775 (ParfSet) Today!

Buller P'OduCIi r.,r;;;~=="l. only
S89.VS

COrning Soon! ;13£rtrQ~.iC5 Connector Option $10.00
J ""'- fD C" Resiaentlll% I••

27'J.4.C Johnson Or UPS Shipping 13 00
Post Office Bol( 3717

ventura, California 93006

CALL (805) 658-7466 or 658-7467

ell For FAST Delivery Z

Inquiry 312 Inquiry 226 Inquiry 136

V/S4'

PACIFIC
EXCHANGES
100 Foothill Blvd,
San Luis Obispo, CA
93401. In Cal. call
(800) 592-5935 or
(805) 543-1037

Call Free (800) 235-4137 for
prices and information. Dealer
inquiries invited, C.O,D, and
charge cards accepted,

Verba1im
flexible disks

SIBEC51
8051/52 DEVELOPMENT BOARD
8051-Based Single-Board Computer with
Monitor/Debugger

14 28-pin byte-wide
sockets; monitor will
program EEPROMS,
IPerfecl for System
Development and

•
~ Educational Applications

I~ 5335

[J ~oi~o~,;.T:A~~~H~~~og.y60314693232

Tatum Labs
33 Main Street
Newtown, CT 06470
(203) 426-2184

Both have:
• Built in editor, fully interactive
• Macros (unlimited)
• Large circuits
For MS-DOS, 192k minimum

Logic Simulation System
• Full delay analysis

(min, max, typical, load dependent)
• Ability to save simulation results

$395,

Electronic Circuit Analysis
onlinear transient, DC, AC analysis

• Worst Case, Monte-Carlo
• Frequency, time dependent parts

$450,

Software for
Engineers

Inquiry 363 Inquiry 34 Inquiry 282

price

. 5325

, , , 5325

SAFEWARE, 71)(! Ilisuralice A,<if'1/Cl' Ilic.

SAFEWARE® Insurance provides full
replacement of hardware, media and

purchased software, As little as $39/yr, covers:
• Fire· Theft· Power Surges

• Earthquake' Water Damage· Auto Accident

For information or immediate coverage call:

1-800-848-3469
1/1 Ohio call 1-614-262-0559

(~)

model description
• 256KB, 256k Dynamic Ram with

memory mapping, 8b data ,
• 256KM, 512k Dynamic Ram, 8/16b

data, parity. 8mhz operation, ... 5375
• 128KS, Static ram 128kb, """,,5349

Eprom. -N with no ram, ' . 5169
• FOCI, Floppy controller, 765,

OMA, serial, moni/boot. .
• Support!. 4serial, centronics,

Sasi, interrupts, clocks , . , 5345
• 80286 CPU. 6, 8mhz, hom, ' , 5350
• 8086 CPU, 8, 10mhz clock, . , , . , , , , 5325
• l80 CPU, 6, 8mhz. with memory

mapping, addressable 4mbytes .. , , . , , 5249

DEALER PRICING AVAILABLE

SlDO boards
by S.C. Digital

s.c. Digital, Inc.
1240 N, Highland Avenue, Suite 4

Auro,a, Illinois 60506
312-897-7749

BITTNER

3E:
ELECTRONICS

899 SOUTH COAST HIGHWAY
LAGUNA BEACH, CA 92651

(714) 497-6200

64K e128K. 256K
DRAMS
80287-3
8087-3
8087-2

Inquiry 35 Inquiry 320 Inquiry 324



WHAT'S NEW

Hp's Series 300 technical workstation.

VersaBraille II

T elesensory Systems has
introduced the Versa

Braille II system. a portable.
disk-based electronic infor
mation processor for the
blind. This braille computer
lets you electronically store.
process. and retrieve infor
mation. A special telephone
modem can link VersaBrailie
II to other computers.

VersaBrailie II consists of a
standard 3Y2-inch micro
floppy-disk system and a
braille display that sub
stitutes for a video monitor
Its memory holds up to
30.000 characters; disk sup
port boosts the unit's
capacity to 77.000 charac
ters. This is adequate for
many word-processing pro
cedures. such as formatting.
high-speed searching. and
inserting. deleting. and
relocating text. The system
can simultaneously output
braille and print information.

VersaBrailie II is fully pro
grammable. Menus guide
the user to each of the sys
tem's programs. The manu
facturer provides special
software that converts Versa
Braille II into a four-function
calculator with algebraic
logic. floating decimal point.
square root. and percent.
Plans for other software
packages include a 50.000
word spelling checker. a
two-way braille translator.
and a language interpreter

The price of a Versa Braille
II system is 56995 plus ship
ping and handling For more
information. contact Telesen
sory Systems Inc.. 455 orth
Bernardo Ave. POB 7455.
Mountain View. CA
94039-7455. (415) 960-0920
Inquiry 615.

Hewlett-Packard's
Series 300

T he Series 300 technical
workstations from

Hewlett-Packard expand the
HP 9000 family A modular
design lets you choose the
CPU. display. systems soft
ware. programming lan
guage. and peripherals.

For an entry-level to mid
range system. you can
choose a 10-MHz Motorola
68010 If you require high
speed processor perfor
mance. a 32-bit 16.6-MHz
68020 is available. With
both CPU configurations.
you get I megabyte of
RAM. expandable to 7Y2
megabytes.

Low-resolution display
choices include two 12-inch
monitors with 512 by 400
pixels in black and white or
color You can also choose a
19-inch color or 17-inch
monochrome high-resolution
monitor with a 1024- by
768-pixel display

The Series 300 runs most
Series 200 applications soft
ware Packages are available
for word processing. spread-

sheets. database manage
ment. project management.
and graphics. You can
choose an integrated word
processing/spreadsheet/
database package or pro
grams for electrical and
mechanical engineering.
BASIC 40. Pascal 3\. and
HP-UX are also available.

Peripheral options include
digitizer tablets. mice. mass
storage subsystems. printers.
and plotters Two IEEE-8023
standard cabling options
allow linking up to 30 sys
tems over a distance of 185
meters or up to 100 com
puters over a distance of
500 meters. Series 300 net
work software provides file
transfer. file access. and
directory access within the
HP 9000 system.

Series 300 prices start at
53500 A typical system
ranges from 55500 for an
entry-level configuration to
555.000 for a high-end sys
tem Contact your local
Hewlett-Packard sales office
Inquiry 616.

Micro Five
AT-Compatible

M icro Five's Series 5000
is compatible with the

IBM PC AT It features an
8-MHz 16-bit Intel 80286
and I 50-nanosecond in
terleaved memory with no
wait states. You can select 6
or 8-MHz 80286 operation.
An optional 80287 numeric
coprocessor is available.

DMA controllers let the
hard-disk subsystem read
and write a track of data on
a single disk revolution.
Average disk-access time is
30 milliseconds.

Available with the Series
5000 are MS-DOS 3.1 and
XENIX 32. which supports
up to 16 users. You can also
get GW-BASIC 3.1 and a
virtual-disk program.

The Series 5000 Model
100 has 512K bytes of
memory. a 1.2-megabyte
floppy-disk drive. an
RS-232C serial port. a Cen
tronics parallel printer port.
a clock/calendar with battery
backup. and an AT
compatible keyboard The
Model 200 has the same
features plus a 27-megabyte
formatted 5Y4-inch hard disk.
Both models have nine ex
pansion slots

Options include memory
expansion to 2 megabytes
on the motherboard and 15
megabytes for the system;
disk-drive formatting capaci
ties of 27.45.62. or 116
megabytes; 60-megabyte
5Y4-inch streaming-tape
backup; 360K-byte floppy
disk drive; and up to five
three-port I/O cards

Series 5000 list prices are
53395 for the Model 100
and 55215 for the Model
200 Contact Micro Five
Corp. POB 501\. 3560
Hyland Ave.. Costa Mesa.
CA 92626. (714) 957-1517
Inquiry 617.

(continued)
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PC FFT coprocessor card from Ariel

Writable ROM Board from Douglas Electronics,

T ranstec Technology's
Hydra SBC is based on

the Intel iAPX 286 micro
processor It includes I
megabyte of on-board RAM
expandable to 4 megabytes.
from 16K to 256K bytes of
ROM, an on-board floppy
disk controller. an SCSI in
terface. four serial ports. and
one bidirectional parallel
port An 80287 numeric co
processor is optional

Graphics resolution is as
high as 1024 by 768 pixels
Graphics features include
panning. smooth scrolling,
and programmable character

Single-board
80286 Computer

ROM. The board fits into an
expansion slot on the Apple
and connects to the ROM
socket on a destination com
puter or device with a
12-inch 24-pin jumper cable.

To test a program. you use
software to switch the
WROM Board to its RAM
mode. copy the program to
the board. and switch the
board back to ROM mode,
The destination computer
sees the program as on
board in ROM, You execute
the program by pressing the
destination computer's reset
button For further editing,
repeat the process. After
you debug the program, a
ROM is burned,

You can also use the
WROM Board to program a
2816A EEPROM, When you
program the EEPROM, you
can place it in the destina
tion computer's PROM
socket. letting the remote
machine function inde
pendently.

Model 5010-DE-12 Writable
ROM Boards are 595. Con
tact Douglas Electronics I[K.

718 Marina Blvd .. San
Leandro, CA 94577. (415)
483-8770
Inquiry 62 I.

Apple II
Writable ROM

T he Writable ROM Board
from Douglas Elec

tronics lets an Apple II. 11+,
or lie function as a 2K-byte

I. III. and 4 and the Apple
11+ and lie,

The BG-Board is buffered
to protect the microcom
puter if a wiring error
occurs It provides up to
eight decoded address out
puts in either the device- or
the memory-addressing
models. You can address up
to 256 I/O devices by using
BASIC software, A built-in
logic probe permits detec
tion of logic levels and
pulse edges,

The Model BG-IOIA as
sembled interface bread
board for the IBM Pc. Com
modore 64. or VIC-20 sells
for 5280: the Model
BG-IOIK kit is 5205 For
more information. contact
Group Technology Ltd" POB
87. Route I Box 83, Check.
VA 24072. (703) 651-3153,
Inquiry 620.

2I-volt programming voltage
and + 5 or +6 volts for Vce

The Apple 28-pin Prom
Blaster is 5119 It requires
48K bytes of RAM and one
floppy-disk drive, Contact
Apparat Inc" 4401 South
Tamarac Parkway, Denver,
CO 80237, (800) 525-7674:
in Colorado, (303) 741-1778,
Inquiry 619.

Interface Breadboard
for IBM. Commodore

G roup Technology has
put together the BG

Board, an interface bread
board that lets you con
struct circuits and use BASIC
programs to control the flow
of information between a
microcomputer and external
devices, BG-Board provides
access to your machine's
data. control and address
buses so you can build in
terfaces for monitoring
home appliances, analytical
instruments. security
systems. and so on,

Interface cards called
CableCards let you use the
BG-Board with an IBM Pc.
Commodore 64, or VIC-20,
CableCards are also avail
able for the TRS-80 Models

T he Ariel PC FFT card
performs fast Fourier

transforms by executing a
single program line in inter
preted and compiled BASIC.
IBM Pascal and FORTRAN,
Lattice C. and Thrbo Pascal
The card's disk-based assem
bly-language driver routines
make the host/peripheral in
terface transparent to the
user, PROM-resident algo
rithms include forward and
inverse FFT. hamming win
dow, and power spectral
density

The PC FFT transforms
16-bit integer data arrays of
up to 2048 complex points
in less than 20 milliseconds
The pipelined architecture
lets you fit all the hardware
necessary to perform com
plex signal-processing algo
rithms inside the computer
The PC FFTs low power
consumption lets you install
two or more FFT processors
in a single host

The PC FFT card plugs
into the IBM Pc. XT. AT. or
compatible computers and
costs 51850 Contact Ariel
Corp, Suite 84, 600 West
116th St. ew York, NY
10027 (212) 662-7324
Inquiry 618,

FFT Coprocessor
Card

Apple EPROM
Programmer

A pparat's Apple 28-pin
Prom Blaster is a menu

driven EPROM programmer
that will burn the following
EPROMs 2764, 2764A.
27128, 27128A. 27256,
27C256, and 27512,

The Prom Blaster has an
edit function for the data
buffer and can move system
memory into the data buf
fer, It provides 12!t2- or
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sizes or fonts. A 4-color
display is standard: with an
optional card. you can
display 16 colors from a
4096-color palette

The Hydra SBCs operating
system is Concurrent DOS
3.3 with GSX The board,
with 512 K bytes of memory
and the operating system,
sells for 51500 Contact
Transtec Technology, Unit 5,
Ida Complex. Macken St..

Dublin 2, Ireland; tel;
7185211719800
Inquiry 622,

Videotaping
Graphics Board

N ew Media Graphics' PC
VideoGraph is an add

on board for the IBM PC
Xl and AT that allows video
taping of computer-gener-

ated graphics and text. The
PC-VideoGraph has a 6845
microprocessor and 128K
bytes of display memory. It
runs IBM graphics and text
generation software and
operates in a 640- by
400-pixel mode. The board
can display 16 colors; with
dittering, it can display. up to
136 colors simultaneously.

Demonstration software
and graphics libraries for

BASIC Pascal. FORTRAN,
and C are included. A light
pen, mouse, touchscreen,
and interactive paint and
font software are among PC
VideoGraph's options.

Single-quantity price for
PC-VideoGraph is 5695 Con
tact New Media Graphics
Corp. 279 Cambridge St..
Burlington, MA 01803,1617)
272-8844
Inquiry 623,

PERIPHERALS

The HP 82915A modem for the Integral PC

Bus and Modem
Support for
Integral PC

H ewlett-Packard has in
troduced two options

for its Integral PC the HP
82904A bus expander and
the HP 82915A 300/
1200-bps modem.

The bus expander plugs
into one of the Integral PCs
two I/O ports with a I-meter
cable and expansion inter
faces. It has its own power
supply and provides five
ex tra ports. Price for the bus
expander is 51295

The serial modem is an
asynchronous, full-duplex in
terface that features auto
dial and auto-answer modes.
You install it in one of the
Integral PCs I/O ports and
can connect it to a tele
phone network with a stan
dard modular jack Built-in
communications software
lets you switch from 300 to
1200 bps, provides auto
dialing, and uses menu
driven configurations. The
modem's protocol is
UMOD M.

List price for the HP
82915A serial modem is
5595. Contact your local
Hewlett-Packard dealer or
sales office
Inquiry 624,

MIDI Processor

H inton Instruments'
MIDIC is a MIDI pro

cessor that contains its own
software in ROM. It has a
MIDI 1.0 specified interface
with an optoisolator for
minimum data corruption
and an RS-232C!423-com
patible interface for connec
tion to a computer. You can
use the computer to select
commands from a menu
MIDICs expansion socket
allows for software exten
sions or custom packages.

The MIDIC 1.1 software
has two modes of opera
tion. In the process mode,
you can insert MIDIC in the
data stream of a MIDI
equipment setup and pro
cess the data as directed by
the setups. All setups can
be uploaded and down-

loaded between MIDIC and
a host computer. In the in
terface mode, MIDIC can
buffer and convert MIDI
codes in 8-bit binary or
ASCII hexadecimal format
Both modes permit
automatic generation of ac
tive sensing clocks and MIDI
timing clocks. Tempo is
variable from 30 to 279
crotchets per minute.

MIDIC costs £300; with a
battery backup. it is £3 50
For more information, con
tact Hinton Instruments, 168
Abingdon Rd, Oxford OX I
4RA. England: tel Oxford
10865) 721731.
Inquiry 625,

Portable Battery and
Case for Laptops

T he Prairie Power por
table battery system

helps to extend continuous
usage of laptop computers.
LEOs on the charger in
dicate when the unit is
charging and when the bat
tery is full. The charging unit
also allows for emergency
power backup

The battery is a sealed
lead-acid unit that has
Department of Transporta
tion approval for air trans
port. Custom cables are in
cluded in the package.

Prairie Power's water
resistant carrying case 117
by 13 by 5 inches) features
a removable insert panel
that you can use as a laptop
workstation. It holds the bat
tery, charger. and computer,
and it has a padded pocket
with room for acoustic cups.
cables, a small recorder,
or 3V2-inch disk drive

The complete ensemble
sells for 5169. Components
are available separately.
Contact Prairie Power
Systems Inc.. 768 "TWelve
Oaks Center, 15500 Wayzata
Blvd, Wayzata, MN 55391.
1800) 435-8721: in Min
nesota, 16121475-1793.
Inquiry 626,

(continuedl

SEPTEMBER 1985 • BY T E 433



WHAT'S NEW

GTCO's Macintizer, a digitizer for tne Mac.

Interface for Home
Control

X -IO's Powerhouse inter
face for the Apple lie

and Ilc and the Commodore
64 provides automatic con
trol of electrical devices in
the home. It has its own
80C48 processor, on-board
ROM, RAM chip, and real
time clock Its battery
backup can sustain the unit
without AC power for more
than 100 hours. X-IO
Powerhouse sends signals
over AC wiring to control up
to 72 lights and appliances
plugged into System X-IO
modules, which are plugged
into 120-volt outlets.

The interface comes with a
home-control softwar pack
age that uses a color
graphics interactive ap
proach to programming.
After you complete installa
tion and programming, you
can disconnect the Power
house from the computer
The interface will continue
to run the control system ac
cording to the program

The X-IO Powerhouse lin
terface, software, and con
necting cablel retails for
about 5120 Contact X-IO
Inc. 185A Legrand Ave.,
Northvale, Nj 07647, (2011
784-9700
Inquiry 627.

RS-232C to IEEE-488
Controller

T he CmC RG interface
lets any personal com

puter control the IEEE-488
bus. You can connect up to
15 IEEE-488 devices to one
RS-2 32C port by using the
interface In the CmC RG's
transparent mode, an
IEEE-488 device looks like
an RS-232C device to the
computer

434 BY T E • SEPTEMBER 1985

You can configure this in
terface for talk and listen
commands for all primary
and secondary addresses.
You can also use a talk-only
mode with any listen-only
device. The CmC RG under
stands simple ASCII com
mands and works with any
computer language.

The CmC RG comes with
case, power supply, and
standard IEEE-488 and
RS-232C connectors. The
RG4 is for device number 4
only and costs 5495: the
RGA supports devices 0 to
30 and costs 5695 Contact
Connecticut microComputer
POB 186, Brookfield, CT
06804, (203) 354-9395
Inquiry 628.

Macintosh Digitizer

T he Macintizer from
GTCO Corp plugs

directly into the Macintosh's
mouse port and operates
without any modification to
the Mac's operating system
or applications software
GTCO says this elec
tromagnetic digitizer re
quires no preventive
maintenance and will not
skip las a mouse can) It
consists of an electronic
work surface and a hand
held stylus.

The Macintizer works in an
absolute coordinate mode,
so pointing to the center of
the tablet always puts the
arrow in the center of the
screen. You can use the
digitizer to trace maps,
drawings, and other non
metallic material The Macin
tizer's surface has two work
areas that provide a one-to-

one screen correspondence
and a 33 percent reduction.
An optional mouse cable is
available

The Macintizer sells for
5599 Contact GTCO Corp,
1055 First St. Rockville, MD
20850, (301) 279-9550
Inquiry 629.

IBM PC Memory
Machine

P eachtree Technology's
Memory Machine for

the IBM PC is an external
dual-drive subsystem that
resides between the PC and
its monitor. You can choose
from several combinations
of disk drives, including
5Y:i-inch Winchester drives,
removable Winchester car
tridge drives, and backup
tape-drive systems. Various
configurations provide up to
20 megabytes of fixed-drive
and 60 megabytes of tape
drive capacity.

The Memory Machine con
tains a power supply. cool
ing fan, overload power
surge protector, and multi
function power director. Its
five front-panel power
switches and I 5-amp three
prong connectors let you
supply power to five other
peripherals.

Sold as a kit. the Memory
Machine's two drives, cables,
and instructions cost 53695.
Contact Peachtree Tech
nology Inc. 3020 Business
Park Dr.. Norcross, GA
30071, (404) 662-5158.
Inquiry 630.
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Covox's speech s!1slem for Apple lis and Commodores.

Musical Speech
System

T he Voice Master is a
digital speech/voice

recognition system for the
Apple II line. Commodore
64. or Commodore 128. But
it's also a music-synthesis
program that converts hum
ming and whistling into a
music score. The package
consists of a hardware
module. a headset/micro
phone. system software. and
cables

The system basically works
as a digital tape machine.
recording the user's voice as
digital information and stor
ing it in vocabulary files on
a disk. Each file can contain
up to 64 distinct words.
sounds. or phrases. The user
can control the recording
rate. playback speed. and
volume.

The accompanying Voice
Harp program lets you com
pose music in real time by
humming or whistling: it
converts your vocal input
into musical output. As you
hum or whistle notes. they
scroll by on the display in
standard musical notation. In
editing mode. you can play
back and rearrange or
change notes. In perfor
mance mode. you can
change octaves and add
chords. When you finish.
you can save your composi
tion and print out the score.

The Voice Master costs
589.95. Sound Master. an
optional plug-in card for the
Apple 11+ and lie. provides
three-part harmony and
sound effects: it costs
53995 A Voice Master for
the Atari 800XL. 65XE. and
130XE reportedly will be
available soon. Contact
Covox Inc.. 675-0 Conger
St. Eugene. OR 97402. (503)
342-1271
Inquiry 631.

Knowledge
Integration Toolkit

M acKIT Level I. a pro
gram for the 512 K-byte

Macintosh. is designed to
serve as an introduction to
knowledge engineering and
help you build expert sys
tems. It features a backward
chaining inference engine. a
production rule compiler. a
question generator. and a
graphics window.

You code your pertinent
knowledge into production
rules using English and a
word processor (MacWrite
will do) Employing a back
chainiog method. MacKIT
starts with conclusions. finds
rules that support the con
clusions. and tries to verify
the premise by searching
the knowledge base for rele
vant facts. The process con
tinues until the conclusions
are verified or disproved.

MacKIT is written in Mac
FORTH. It costs 5149 Con
tact Knowledge System En
vironments Inc.. 201 South
York Rd .. Dillsburg PA
17019. (717) 766-4496
Inquiry 632.

Expert-Systems
Building Tool for Mac

E xpeffelligence has
developed a microcom

puter version of OPS5. a
tool for building expert
systems. ExperOPS5 runs on
the 512 K-byte Macintosh and
features a forward-chaining
inference engine coupled
with a pattern-matching
algorithm. It also has an in
terface designed to provide
complete access to Exper
Lisp. the vendor's LISP
development environment
for the Mac.

ExperOPS5 has a sug
gested retail price of 5325
and requires an add-on
floppy-disk or hard-disk
drive and ExperLisp soft
ware (5495). Contact Exper
Telligence Inc.. 559 San
Ysidro Rd .. Santa Barbara.
CA 93108. (805) 969-7874.
Inquiry 633.

Mac Meets Juki

Juki's LetterPrint kit gives
Macintosh users the op

tion of sending output to
Juki 6100 and 6300 letter
quality printers The soft
ware is capable of driving
MacWrite word-processing
functions directly onto the
Juki printer.

The kit contains a disk and
instructions. It has a sug
gested retail price of 575 A
connector cable costs 520
more. Contact Juki Office
Machine Corp.. Printer Divi
sion. 299 Market St.. Saddle
Brook. NJ 07662. (800)
932-0590: West Coast. (800)
325-6134: in California. (800)
435-6315
Inquiry 634.

Alternatives for
Iconoclasts

P BI Software's Icon
Switcher lets you alter

Macintosh icons or fashion
ones of your own design.
The program comes with 20
icons and a tutorial and has
a suggested retail price of
519.99

PBI sells additional sets of
icons at 519.99 each. Icon
Library # I is a collection of
business and utilities
images. Icon Library #2 con
sists of "fun and games"
icons. Icon Switcher can
change the images in both
libraries

Contact PBI Software Inc..
1155 B-H Chess Dr.. Foster
City. CA 94404. (415)
349-8765.
Inquiry 635.

Spelling Checker
for Appleworks

S pellworks proofreads
documents prepared

with the Appleworks word
processing program. It has a
90.000-word dictionary and
checks spelling at a rate of
]0 words per second

The spelling checker retails
for 54995 Contact Advanced
Logic Systems Inc.. 1195
East Arques Ave.. Sunnyvale.
CA 94086. (408) 730-0306
Inquiry 636.

(continued)
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Scientific Subroutine
Library

W iley Professional Soft
ware's BASICA Library

consists of 114 pretested
and precompiled mathe
matical and statistical
subroutines. The subroutines
perform tasks involving th
most commonly used com
plex number operations in
such areas as matrices with
real or complex elements.
polynomials, differential
equations. analysis of vari
ance. solution of equations.
and general statistics.

BASICA Library comes on
three disks containing
source code. compressed
source code. and test pro
grams and results. System
requirements are an IBM Pc.
XT AT. or compatible with
a least 128K bytes, a
double-sided disk drive. and
PC-DOS or MS-DOS 1.1 or
later The price is 5125. Con
act Wiley ProfeSSional Soft

ware. John Wiley & Sons
Inc" 605 Third Ave. New
York. NY 10158.1212)
850-6788
Inquiry 637.

Fourier Transforms
with Graphics

A lligator Transforms has
released a package that

performs one- and two
dimensional Fourier trans
forms and displays the
results graphically. Fourier
Perspective can handle one
dimensional real or complex
data sets up to 8192 points
and two-dimensional arrays
as large as 128 by 128.
Reported typical times are
0,5 seconds for a 256-point
I-D transform and II sec
onds for a 64 by 64 2-D
transform with an 8087
math coprocessor The pro
gram can also plot in
dividual rows
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Fourier Perspective plots
real and imaginary parts.
The amplitude and phase of
both the input and the
transform are available. Thto
dimensional input and trans
form files can be displayed
with a hidden line plot.
which removes concealed
segments, or a nonhidden
line plot. No programming
or compiling is necessary.
The package contains utili
ties that let you create ar
bitrary input data files and
checkerboard data in order
to center the transforms in
the frequency domain.

The software runs on the
IBM Pc. XT. AT. and com
patibles and requires DOS
20 or later. at least 192 K
bytes of memory. two disk
drives. and a graphics card.
Options are a screen-dump
utility and an 8087 math co
processor List price is 599.
Contact Alligator Transforms.
POB 271505, Houston. TX
77277.1713) 665-3855
Inquiry 638.

Table-based
Cross-Assembler

C ross-8 from Universal
Cross-Assemblers uses a

flexible instruction-table
structure to produce code
for most microprocessors
and microcontrollers with an
8-bit data word and an ad
dress word of 16 bits or
less. You can specify the for
mat of the hexadecimal
machine-language file as
Intel. Motorola. or Tektronix
8-bit format

You can prepare the as
sembly-language source file
using any ASCII text editor.
Cross-8 ignores the most
significant bit of all ASCII
characters. It selects the cor
responding processor in
struction file by using the
CPU directive within the
source code,

Assembly errors are

marked with I of 14 alpha
betic codes in the first col
umn of a listing and are dis
played on the screen. A pro
gram that sorts instruction
tables checks them for for
mat errors

Among the assembler
directives that Cross-8 sup
ports are processor declara
tion: define byte. data
storage. and word: end of
assembly: and hexadecimal
output format declaration. A
30-page manual contains in
structions for writing new
tables or modifying existing
ones

Cross-8 is about 25 K bytes
long and requires 17 bytes
per label and 35 bytes for
each instruction in the table.
For IBM PCs and compati
bles with PC-DOS and MS
DOS 2.0 (or higher). at least
128K bytes of RAM is rec
ommended: an Apple II + or
lie with CP/M-80 needs a
least 48K bytes The pro
gram costs 59995 in US
funds and 512995 in Cana
dian. Contact Universal
Cross-Assemblers. POB 384.
Bedford. ova Scotia B4A
2X3. Canada,
Inquiry 639.

Software Emulates
Intel 805) Family

H iTech Equipment's
8051SIM emulates

Intel's 8051 family of micro
processors and provides
some of the debug and test
facili ies of an i-circuit
emulator. The menu-driven
program accepts Intel .HEX
files and features a "hex
calculator" mode.

You initiate a typical ses
sion after the assembly of
an 8051 program by invok
ing the emulator with the
name of the object file. The
display is formatted as
several windows into the

central processor. and the
main menu is displayed. You
can single-step or trace (with
breakpoints) your program
while watching the effects
on the screen.

The package is available
for IBM PC XTs with PC-DOS
and Z80 machines with
CP/M for 5199. Contact
HiTech Equipment Corp"
9560 Black Mountain Rd"
San Diego, CA 92126, (619)
566-1892.
Inquiry 640.

BASIC Matrix
Commands

D esigned to enhance
BASIC on the IBM Pc.

Matrix 100 provides matrix
manipulation capabilities
that you can call with a
single statement for each
operation. Besides the stan
dard operations. the pack
age has commands to invert
matrices. solve equations.
perform multiple regression.
and obtain LU and OR
factors.

Matrix 100 also has source
code for an interactive linear
programming package and
an eigenvalue solver for real
symmetric matrices,

According to Stanford
Business Software. its pro
gram calculates up to 100
times faster than BASIC. In
double precision. Matrix 100
with the optional 8087 sup
port is reportedly 25 times
faster than the standard
package.

Matrix 100 runs on any
IBM PC with BASIC or
BASICA and at least 128K
bytes of RAM (192 K bytes is
recommended). It costs 580.
With 8087 support. it costs
5125. Additional compiler
support raises the price to
5250. Contact Stanford Busi
ness Software Inc. Suite
215. 4151 Middlefield Rd.
Palo Alto. CA 94303, (415)
424-9499.
Inquiry 641.
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WHERE DO NEW PRODUCT ITEMS COME FROM?
The new products listed in this section of BYTE are chosen from the thousands
of press releases. letters, and telephone calls we receive each month from
manufacturers. distributors, designers, and readers. The basic criteria for selection
for publication are: (a) does a product match our readers' interests? and (b)
is it new or is it simply a reintroduction of an old item? Because of the volume
of submissions we must sort through every month, the items we publish are
based on vendors' statements and are not individually verified If you want
your product to be considered for publication (at no charge). send full infor
mation about it, including its price and an address and telephone number
where a reader can get further information. to New Products Editor. BYTE.
425 Battery St., San Francisco, CA 94111.

Locus of Root Solver

L ociPro provides control
system and electronic

engineers with a means of
quickly determining c1osed
loop system stability from
open-loop transfer functions
The stand-alone program
solves the locus of roots for
systems up to the 26th
order and 10 loop elements.

Output data can be vec
tored to a line printer or to
data files. All program in
puts are free-format and
menu-driven.

LDcipro. priced at 57295,
is available for PC-DOS, MS
DOS, CP/M-80. and TRSDOS
machines in 121 different
disk formats. Contact BV
Engineering, Suite 207. 2200
Business Way. Riverside, CA
92501. (714) 781-0252
Inquiry 642.

Cross-Reference
Generator

D alsoft Engineering has
developed a cross-ref

erence generator that's
designed to work with most
programming languages.
UCRF comes with configura
tion files for BASIC. C.
Pascal. Modula-2. FORTRAN,
COBOL. IBM Macro Assem
bler. and dBASE II. You can
modify these files to accom
modate specific language
implementations or develop
new files to support other
languages.

UCRF accepts multiple in
put files from anywhere on
disk and produces program
and cross-reference listings
with page numbers, user
defined title lines. and date
and time stamp. Full direc
tory and path support are
provided for input and
output

The program can be oper
ated either from the DOS

command line or activated
from batch files to automate
the compilation/assembly
and listing of groups of pro
gram modules. UCRF
handles symbol lengths of
up to 128 characters and
automatically folds long
input lines.

Minimum system require
ments are 128K bytes of
RAM. one disk drive. and
PC-DOS 2.0 or higher UCRF
costs 53995. Contact Dal
soft Engineering, 3565 High
Vista, Dallas, TX 75234.
(214) 247-7695.
Inquiry 643.

Low-Cost
Video Digitizer

A Video-digitizer system
for the TRS-80 Color

Computer and the Com
modore 64 uses a com
posite standard NTSC video
input source-a video
camera. video-cassette
recorder or videodisc
player-to construct gray
level images in less than 5
seconds. The package, con
sisting of software, assembly
plans, documentation, and a
blank printed circuit board.
costs 539.95. You must sup
ply the other componems

The Color Computer ver
sion provides a resolution of
256 by 192 pixels in selec
table gray levels of three,
five, or seven shades. The
joystick and cassette ports
are used for interfacing.

The Commodore 64 ver-

sion provides resolution of
160 by 200 pixels with gray
levels of four six. or eight
shades. Interface is via the
user I/O port

Both versions are menu
driven. Brightness and con
trast are adjustable

Contact Kinney Software.
Dept B, 121 North Hampton
Rd, Donnelsville, OH 45319,
(513) 882-6527
Inquiry 644.

Design Tool for
68000. 68008

O rion Instruments has
developed a disassem

bler/debugger program for
products based on
Motorola's 68000 and
68008 The package, called
DDB68K. runs on Orion's
Universal Development
Laboratory (UDL)

UDL is a compact devel
opment system that inte
grates a 48-channel bus
state analyzer. an 8-bit and
a 16-bit real-time emulator,
an EPROM programmer. and
a stimulus generator The
system interfaces with any
MS-DOS or CP/M machine
and enables software and
hardware debugging of
more than 30 processors

DDB68K augments the
trace-analyzer features of
UDL with multiple break
points and single-step capa
bilities. Hexadecimal or
binary files can be directly
downloaded into the inter
nal emulation memory of

UDL. The software permits
the execution of a program
from emulated memory or
target-system memory (RAM
or ROM) with the capability
of memory patching.

The internal registers of a
processor can be displayed
or modified A debugged
program can be stored on
disk or burned directly into
an EPROM. The standard
UDL supports operation of
the 68000 up to 10 MHz:
optionally. it can support up
to 13 MHz.

DDB68K costs 5395 The
standard UDL is 52995 Con
tact Orion Instruments Inc..
6th Floor. 702 Marshall St,
Redwood City, CA 94063,
(415) 361-8883
Inquiry 645.

LISP Interpreter

C LISP is a LISP inter
preter written in C and

running on MS-DOS systems
It has more than 40 built-in
functions for list manipula
tion, arithmetic. and rela
tional and Boolean opera
tions. The package contains
what Westcomp calls a
"modest.. library of LISP
functions

Complete source code for
the interpreter is included
(C86 by Computer Innova
tions was the compiler
used). With the information
in the manual. a user can
add in almost any combina
tion of functions. windows,
graphics, and so on.

The package costs 5I 50
and consists of documenta
tion, CLiSP source code.
run-time program. and LISP
routines Contact Westcomp,
Suite 229. 517 North Moun
tain Ave.. Upland. CA
91786-5016. (714) 982-1738
Inquiry 646.•

-Compiled by Dennis Barker
and Lynne M. Nadeau
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-----THE BUYER'S MART-----
A Directory of Products and Services

THE BUYER'S MART is a new monthly advertising section which enables
readers to easily locate suppliers by product category. As aunique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.

RATES: 1x-$350 3x-$325 6x-$300
Prepayment must accompany each insertion.

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive text (250 characters maximum), plus company name, address and
telephone number. Do not send logos or camera-ready artwork.

DEADLINE: Ad copy is due 2months prior to issue date, For example: December
issue closes on October 1. Send your copy and payment to THE BUYER'S MART,
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa
tion call Karen Burgess at BYTE 603-924-9281.

ACCESSORIES

SOFTWARE PACKAGING, DISKS
Cloth binders &slips like IBM's. Vinyl binders, boxes. and
folders-many sizes Disk pages, envelopes, &labels. Low
qly. imprinting. Bulk &branded disks. Much More' Low
prices. Fast service. Call or write for FREE CATALOG.

Anthropomorphic Systems Limited
376-B East St. Charles Road

Lombard, IL 60148
(312) 629-5160

InqUiry 702

MAINTENANCE PRODUCTS
FDR THE MAINTENANCE & OPERATION OF

COMPUTERS AND COMPUTER ROOM EQUIPMENT
CRT Cleaner. Hood Cleaner· Anti Static
Keyboard Duster • Anti Glare • Pnnt Off
Internal Cleaner· Head & DISC Cleaner

ROCKWELL CHEMICAL
22 JERICHO TURNPIKE - MINEOLA, NY. 11501

516-742-0500

InqUiry 736

STANDS & COVERS
Quality, Selection & Low Prices

Acrylic Printer Stands 80/132 col TIS feed
From $29.95 + S&H

Custom, Antistatic Vinyl PC & Printer Covers
From $10.95 + S&H

SGW
PO. Box 29249 San Diego, CA 92129

619-755-8324

InqUIry 737

KEY TRONIC 5151 TEMPLATES
Keyboard overlays for the Key Tranic'· 5151 key
board. A one-sided template with all the com
mands and functions controls to your favorite
software like Lotus, WordPeriect 4.0, etc. Priced
at $14.20 each + $1.80 shp/hdl

INTERSTATE SOFTWARE, INC.
PO. Box 40398 - Raleigh, NC 27629

(919) 266-5608

InqUiry 718

BLANK FUNCTION KEY TEMPLATES
Write convenient commands next to your funchon keys on reo
ver~ble plastiC templates Styles to fil 18M-PC, Compatibles.
Hp·150. Keytronlcs 5151. and others Custom also available

$4.95 Pkg. 01 3 (Plus $1 s&h)

1-800-231-5413
In CA 1-800-523-5441

Free catalog of other helpful products available by
CIrcling number below on inquiry card.

InqUiry 707
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ACCESSORIES

ADAPT-A-DISC $19.95
With an ADAPT-A-DISC coupler, any economical
disk drive compatible wilh the Apple II + or lie
can be put to work as an EXTERNAL disk drive
for Ihe lie.

COMPUTER ACCENTS, INC.
PO. Box 5307 I Kingwood, TX m25

(713) 664-9727

InqUiry 705

BOOKS / DISKS / VIDEOS

We Wrote THE BOOKS
''The Book 0'" series:

The Book of KnowledgeMan (BKJDISK)
The Book of KnowledgeMan voL 2 (BK/DISK)
The Book of R:base (BKIDISK)
NEWl The Buok of DOS-WINDOS (disk only)

-The best DOS man ual, and its on disk!
$49.95 (+ 4 S&H + 2.50 in MA)

VISA I Me I PO I CHK

ALL·HANDS·ON PRESS
3 Courthouse Lane - Chelmsford. MA 01824

(617)-458-1130

InqUIrY 734

C LANGUAGE VIDEO
Want to learn the hottest new language? Use the best
and most professional video training packagel

Complele 5 hour video production. Learn all aspects
of C from baSICS Ihrough pointers.
INTRO. OFFER $495 (+ 12 S&H + 25 In MA)

(EXP 9/6/85) VISA I MC I PO / CH K
ALL·HANDS-ON PRESS

3 Courthouse lane - Chelmsford, MA 01824
(617)-458-1130

InqUiry 735

COMMUNICATION

BARR/HASP RJE ADD·ON BOARD

For use in IBM PC, PC Xl, PC AT.
Use as a 2400 LPM Printstation or
4800 BAUD Dial-Up Workstation.

Supports MVS/JES. CDCINOS, VM/RSCS.

$890
BARR SYSTEMS, INC.

800·BARR·SYS or 904·371-3050

InqUiry 703

CONTRACTS

FOR ENTREPRENEURS
Legal contracts lor hardware/software developers Employee
agreement, non-disclosure form, contracts for sale (hardware
and'or software), consu~ng, developmeri, hardware &software
maIntenance, non-competition, project delivery & more.

$50 Waters Publishing $50
8235 Douglas Suite 1000

Dallas, TX 75225
(214) 369-8108

InqUiry 748

DISK CONVERSION

CONVERSION S~RVICES
Convert any 9 track magnetic tape to or from over
200 formats Including 3W: 5

'
/,', 8" disk formats &

word processors. Disk to disk conversions also
available. Call for more info. (312) 459-6010

Pivar Computing Services, Inc.
* * 47 W. Dundee Road * *

Wheeling, IL 60090

InqUiry 730.

CHANGING WORD PROCESSORS?
We convert to and from: XEROX, DEC, IBM,

LANIER, WANG, PC-DOS, WORDSTAR,
MULTIMATE, STRAIGHT ASCII, MICOM.

Also most CPIM systems.
LOWEST PRICE

DATA CONVERSION INC.
6310 Caballero Blvd.• Buena Park, CA 90620
(714) 522-7762 (800) 824·4851 In CA.

InqUiry 708.

DUPLICATING SERVICES

WESTERN TRANSDATA, INC.
Why risk duplicating your important programs on your com
puter, when our equipment is deSIgned sdely to duplicate disks
& verify their perfection 100%? Over 600 formats, 3W: 5V4"
& 8': Plus serialization, copy protection, labeling, packaging,
shrink-wrapping and fast, personalized service.

WESTERN TRANSDATA, INC.
1701 E. Edinger Alill. A-7

Santa Ana, CA 92705
714/547-3383 (collect)

InqUiry 750

GRAPHICS SOFTWARE

ATTENTION ENGINEERS
Easy-to-use graphics software for the IBM PC, XT,
AT, and compatibles. Full 2-D and 3-D screen
graphing capabilities including contours. No pro
gramming needed! Interface to pen-plotter.

OMNIPLOT [S) . . . $195
OMNIPLOT [P) . . .$195
BOTH. .$295

MICROCOMPATIBLES
301 Prelude Drive * Sliver Spring, MD 20901

(301) 593-0683

InqUiry 726.

THE DRAWING TABLET
Draw lines, circles, parallelograms, arcs. Paint
with 100 different brush sizes in four shades.
Block functions with the ability to replace. overlay.
inlay. Save to disk or printer. Store symbols in
libraries. Text capability. Only $49.95 + 3.00 s&h.

K SOFTWARE HOUSE
At. 2, Box 83B1 Unionville, TN 37180

(615) 294-5090

InqUiry 720.



-----THE BUYER'S MART-----

GRAPHICS SOFTWARE HARDWARE SOFTWARE

RATS!

VAR Econometrics
P.O. Box 19334, Minneapolis, MN 55419

(612) 822-9690

RATS is a fast, accurate & complete regresson pack
age with unsurpassed POWER. Has both time-series
& cross section analysis. Includes Box-Jenkins, logit
& probit. Spectral analysis & graphics also available.
Requires 256K RAM, IBM PC or compatible. $200.
MCNisa.

POWERLINE GREMLINS??
POWER FAILURES??

The MEIRICK STANDBY POWER SYSTEM
is the TOTAL SOLUTION to your

powerline problems.
240 wan system - $365; 400 watt system - $495;

600 watt system - $795 .

MElRICK Inc., POWER SYSTEMS DIV.
Box 298, Frisco, CO 80443 303·668·3251

GRAPHICS PRINTER SUPPORT
AT LAST' Use the PrtSc key to make quality scaled
B&W or color reproductions of your display on any
dot matrix, Inkjet, or laser printer. GRAFPLUS sup
ports al/ versions of PC or MS-DOS with IBM, Tee
mar, and Hercules graphics boards. $59.95

Jewell Technologies, Inc.
4302 SW Alaska St., Suite 207

Seattle, WA 98116

(206) 937-1081

Inquiry 719. Inquiry 725. Inquiry 747.

HARDWARE SECURITY

PLOTTER SOFTWARE
For the IBM PC or APPLE computer and the Hewlett
Packard or Houston Inslrument plotter. The DGI
Signmaker will make text slides for presentations.
The DGI ORGANIZATION will graphically show your
organization and quickly make updated charts.

Decision Graphics, Inc.
PO. Box 2776-B, Littleton, Colorado 80161

Phone (303) 796·0341

SECURITY SAM
"BOLT-THROUGH-TABLE" LOCK SYSTEM pro
vides high security for personal computers at low
cost. Group keying, quantity and educational dis
counts available. Now for IBM PC, XT, AT, Apple
II, & Zenith 150. Ideal for schools. Retail $99.

SAM SYSTEMS INC.
P,O. Box 2339 Hammond, Ind, 46323

219·844·2327

MY WORD!® is just $35.00
Complete word processing plus sort, add rows & col
umns, mergeprint, quickprint, macros, math, micro
justify, use all 256 char. Source: add $35. 150 page
printed manual. 3D-day money-back guarantee.
IBM PC or compatible, 128K, one drive, any printer.

T.N.T. SOFTWARE, INC.
34069 Hainesville Road, Round Lake, IL 60073

(312) 223·8595

Inquiry 709. Inquiry 738. Inquiry 745.

HARDWARE SOFTWARE

1/2 IN. 9 TRACK COUPLER
READ and WRITE 1/2 in. magnetic tape with format
ted 9 track drives. Runs all speeds and densities in
PC, Xl & AT running MS-DOS or IBM XENIX. Data
transfers up to 904K bytes/second. Couplers start at
$880. Complete sub-systems start at $2995.

Overland Data, Inc.
5644 Kearny Mesa Rd., Ste, A, San Diego, CA 92111

(619)-571-5555 and TELEX 754923 OVERLAND

MILP88-MIXED INTEGER LP
A general-purpose system for solving mixed integer
linear programs with up to 45 integers, 255 con
straints 1255 variables. Solves problems by apply
ing the branch and bound method. Menu-driven with
many useful features similar to LP88. Requires 192K,
$99 with 8087 support, user's guide. VISA/Me

(703) 549·5469
EASTERN SOFTWARE PRODUCTS, INC,

POB 1532B, Alexandria, VA 22309

PERSONAL RESEARCH STATISTICS
APPLE & IBM program will calculate totals, means (averages),
standard deviations, medians, averages and much more
Calculates a least square linear regression when drawing scatter
graphs. Dala tOlals, displays, prints. $199.00 VISA/MC/COD

CALL FOR FREE ELECfRONIC MAIL BOXES
SOFTWEST PROGRAMMING

4418 E CHAPMAN - SUITE 156
ORANGE, CALIFORNIA 92667

TEL 1m) 380-9437' TELEX 6502502780 MCI • E-MAIL 250-27130

Inquiry 728 Inquiry 711 Inquiry 741

* * MODEM SALE * *
MAJOR BRANDS FOR IBM PC & APPLE lis

Hayes compatible plug-ins:

IBM 300/1200 baud .... $149. .w/sw $199
APPLE 300 baud .. $ 79. .w/sw $109

TRANSEND CORP.
For info: 408-435·0701

To order: 1-800-227-2400 x959
In CA: 1·800·772·2666 x959

Credit cards accepted 30 day MONEY BACK GUARANTEE.

LP88·Linear Programming
Apowerful menu-driven system for solving linear programs wI
up 10 255 oonslraints &2255 varial>es. Features indude interac
tive & batch operalion, spreadsheet-sl~e input & edrting, slorage
of prol>ems & bases, i'imr>ex Algorithm restart. repo~ generator,
sen~li~1y analYSs. Req. 192K. $99 w/fYJ87 suppo~, user's gUIOO.
Visa/MC

Eastern Software Products
p.o. Box 15328, Alexandria, VA 22309

(703) 549-5469

DATA REPORTER I
APPLE & IBM program can create any database.
Manipulate data quickly and easily. No programm
ing knO'Nledge necessary. Data is processed in RAM
and 0'1 disk. Sorts in less than 5 seconds. Search
less than 3 seconds. $99.00 VISA/MCICODICHECK

CALL FOR FREE ELECfRONIC MAIL BOXES
SOFTWEST PROGRAMMING

4418 E. CHAPMAN - SUITE 156
ORANGE, CALIFORNIA 92667

TEL (714) 380-9437 • TELEX 5S025027130 Mel' E-MAIL 250-27130

Inquiry 746 Inquiry 712. Inquiry 742

PROM/PAL BIPOLAR PROGRAMMER
IBM PC

EPROM PROG-$250, PAL OPTION-$250,
MP OPTION-$100, BIPOLAR OPTION-$350

eMS-DOS, CP/M-B6 Software handles 2716 through 27256
EPROM· 16, 20 and 24 pins BI-POLAR PROMS· From MMI,
SIG, HAA, TI & AMD· 20 and 24 pins PAL from MMI, AMD,

NAT & TI • Also 8741/48/49/51 MP

Advanced Microcomputer Systems Inc.
2780 s.w, 14th st. • Pompano Beach, FL 33069

(305) 975·9515

* FORECASTING * MODEUNG * PLANNING *
Compatible with IBM PC &. Apple II

MICRO-BJ" NUAMETRICS"
• Box-Jenkins AAIMA • Econometrics package
• Identify, estimate, forecast $195.00

$295.00 PROFESSIONALS CHOICE
XTRAPOLATOAT. • Link to Lotus, Visicalc

• Automatic forecasting Multiple order discounts
$195,00 50% off Apple II orders

STRATIX
P.O. Box 4413 • Burlingame, CA 94011

(415) 697-0573 MCIVISA

CP/M Calls from CB80
Access the FULL power of CP/M or MP/M direct from your
CB80 progs. Execute BOOS or XOOS calls. Get such info as
user or CPIM version number, time of day, directory, etc
BDOSMASTER oonssls 01 C880 Base code 10 be 1NCLUDED"
in your prog and a module lor use by LKBO. Complete package

$75.00. Practical Solutions, Inc.
134 S. Central Ave., Valley Stream, NY 11580

FOR INFO CALL 1-516-561-0566
TO ORDER: 1-(800)-227-3800, ext. 983

Inquiry 701 Inquiry 743. Inquiry 732.

TURaOCHARGER FOR IBM
v Increases processing speed over 300%
v Full software compatibility with PC and XT
v Supports Intel 10 MHz 8087 coprocessor

EverettfCharles® Marketing Services
6101 Cherry Avenue
Fontana, CA 92335

800-443-1860 Calif 800·821·0589

TURN ON YOUR PRINTER
Eleven printer fonts and printer control menu. In
cludes Italics, Scnpt, Correspcndence. Optional Fonts
Scientific, Russian, Greek and Hebrew ($20 @).
Okidata 92,93, Epson FX80, 100, Star Micronics. MS
DOS, CPM-80.~ CUSTOM CHARACTER SET $4650

WOODSMITH SOFTWARE
Rt. 3-Box 550A, Nashville, IN 47448

(812) 988·2137

PortaAPL
APL for the Macintosh is here!

$275 + $10 S&H Demo $10

Portable Software
60 Aberdeen Ave.• Cambridge, MA 02138

(617) 547-2918

Inquiry 715 Inquiry 749. Inquiry 731
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SOFTWARE

CBTREE FOR C PROGRAMMERS
Provides enhanced file handling calls directly Into C
programs. Maintains balanced S-trees. supports
unhmlted number of keys, data records, and key
lengths. Fast, Flexible, Efficient. No royalties Source
Code Included. New Low Price: $99

PEACOCK SYSTEMS, INC.
2009 Hileman Road

Falls Church, VA 22043

(703) 893-0118

InqUiry 729

Dr. HALO II $139.00
Dr. HALO II, the paint program designed for busl·
ness. Merge word processing files and graphics;
draw, cut and paste, use 20 fonts to create your
presentation/report. Runs on: IBM PCs, compatibles:
most Input devices, graphics cards and printers.

Media Cybernetics, Inc.
7050 Carroll Ave.• Takoma Park, MD 20912

(301) 270-0240 (800) 446-HALO

Inquiry 724

dWINDOW for dBASE II
9K assembly language program adding wlndowmg
syntax 10 dBASE. create database windows-retneve
data full screen at a time-programmable Window
strueture-256 character & color attnbutes-exe
cutable DOS commands under dBASE program
control-$165 + $4 s&h.

LIBERTY BELL PUBLISHING
4640 &IV Macadam SUite 150 Portland, OR 97201

(503)-221-1806

InqUiry 723

~ SCIENTIFIC CALCULATOR ~

Pop-up emulation of the HP-11C plus direct Insertion
of results In foreground program, 17 diglls, 512 pro·
gram steps, number base conversions, and more
Mouse support Included. 8087 or Standard verSions
$49.95 + 3.00 s&h.

K SOFTWARE HOUSE
At. 2, Box 83B1 Unionville, TN 37180

(615) 294-5090

InqUiry 721

THE GREENLEAF C FUNCTIONS
Library of over 200 C functIons has every capability of
the IBM PC for all popular C Compilers, all memory
models Strength ,n DOS. DiSk, Printer, Color Text, Ex
tended Keyboard, and Time/Date. Also has VIdeo eHects,
cursor. eqUipment Interfaces, and serial I/O $185.

Greenleaf Software Inc.
1411 leMay Drive, Suite 101, Dept. B, Carrollton, TX 75W1

(214) 446-8641

InqUiry 716

CROSS ASSEMBLERS with
"UNIVERSAL" LINKER and

POWERFUL LIBRARIANS
for IBM PC MS-DOS

Full featured for most microprocessors

ENERTEC, INC.
BOX 1312, Lansdale, PA 19446

215-362-0966

InQUifY 713
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SOFTWARE

FOOTNOTES FOR S6995

Complete word processor for Apple II or IBM
does automatic footnoting, alphabetical Index
mg, table of contents, etc. With optional spell
ing checker-s9915. VISA or Mastercard. 15 day
money·back guarantee.

SOF/SVS, Inc.
4306 Upton Ave. S., Minneapolis, MN 55410

(612) 929-7104

InqUiry 740

HP·PC HYPER·CALCULATOR
MS-DOS emulation of HP-11C programmable sClen·
tific calculator available Inside any program, permits
data return. Program & data disk storage, Indirect ad·
dressing, alpha prompts, pnnting, HELp, 100 regis·
ters, 1000 program sleps, utility programs $39.95

SUNDERLAND SOFTWARE ASSOCIATES
Po. BOX 7000-64

REDONDO BEACH, CA 90277
(213) 540-2567

InqUiry 744

PIK'r data editor
CONVERT Mainframe Reports! A very easy-to-use
editor lets you scan ASCII report files and extrad only
the data you need Data assembled and edited In
full screen cut & paste environment, then written out
for Lotus, dBASE, Multiplan, etc

SAMKHYA Corp.
47 Sixth St., Suite 3

P.O. Box 142, Petaluma, CA 94953
(800) 442-0012 U,S, (800) 442-5544 CA

InqUiry 739

PERSONAL FINANCIAL STATEMENT
THE PROGRAM'S UNIQUE FEATURE IS THE ABILITY ro USE
THE PRINTOUT FOR LOAN APPLICATIONS. Use when submit
ting one's financial statement to a financial institution when
applying for a mortgage loan, personal note, or installment
loan. CPA Tested. IBM Version: $89.00 Apple Version: $69.00

KISS Computer Company
"Keep It Simple Software"'"

P.O. Box 1341, Cape Coral, FL 33910
813-481-2092

InqUiry 722

PC·Write™ Shareware
Fast, friendly, fleXible word processor and text
editor for IBM PC. Easy to use. Advanced
features like macros, spilt screen, footnotes,
mailmerge. Many good reviews, thousands sold.
All software, manual on disk $10. OK to copy'
Register lor fUll manual, support, source $75

Quicksoft (206) 282-0452 Visa/MC
219 First N. #224J, Seattle, WA 98109

InqUiry 733

DATA ENTRY SYSTEM
Heads-down data entry WIth two-pass venficallon for
the PC/XT/AT & compatibles Loaded With features
like: Auto dup & SkiP, velily bypass, range checks,
& table lookups. Fully menu dnven only $395

Call/or free 30 day trial period

COMPUTER KEYES
6519 193 SW, Lynnwood WA 98036

(206) 776-6443

InQUifY 706

SOFTWARE

ENHANCE YOUR PRINTER!!
Print in a variety of fonts and sizes with your Epson
(or compatible) prinfer. Prinfs SIDEWAYS too Great
for letters, spreadsheets, ...even signs and banners!
Create your own fonts to print. DigiCon Print
Package-$49.95 (for IBM PC).

Digital Concepts, Inc.
P.O. Box 8345, Pittsburgh, PA 15218

(412) 823-8314

InqUiry 710

IBM DOS DEBUGGER WITH SOURCE
PC·Test Symbolic Debugger so fllendly you hardly
need Ihe manual. Multi·window memory display, text
file browse, port 110, screen save, 16 breakpOints,
loop breaker. With optional commented source
novices can learn/developers can customize. $39
or $129 (w/SRC) +$4 shipping.

AJM ASSOCIATES
10917 Northridge Square, Cupertino, CA 95014

(408) 996-7249

InqUiry 700

PLEDGEREPORTfor Churches/Fratemal Organizations
• stOfes pledge amou",S and payment Increment ' calculates
and pnnts amonthly delinquency list alphabetically' "",ntams
up to 20 separate accounts' statements are formatted to a
busmesS·S1led I'o1ndoW envelope, ready fOf "",ling' stalements
may be cumulative or itemIZed, or any combmatlon of both
• many mOfe features $495.00

DEMO PROGRAM-$29.95 for more Information wllte
CHILCOAT MICROWORKS

17813 Plumtree Lane, Yorba Linda, CA 92686
(714) 528-5276

InqUiry 704

UTILITIES

THE C UTILITY LIBRARY
Make C program development easy on PC & AT
300 documented. tested functions: pop-up WIndows,
fast graphiCS, data-entry, time/date math, much
more SOURCE (950/0 in C) included NO
ROYALTIES Most compilers, memory models
$18S.

Essential Software, Inc.
P.O. Box 1003, Maplewood, N.J. 07040

(914) 762-6605

InqUiry 714

MEDIA MASTER PLUS
READ, WRITE, and FORMAT over 60 CPIM disks and
run most CPIM·80 programs on your IBM PC' Two pro·
gram package Includes ZP/EM, a CP/M·SO emulator pro
gram Ihat transforms your IBM PC Into a 1-2 MHZ CPIM
2.2 computer. $59.95 + $3.00 SlH (CA 6%)

INTERSECTING CONCEPTS, INC,
4573 Healherglen Ct. Ste 10

Moorpark, CA 93021
(805) 529-5073

InqUiry 717

UTILITIES
• Turbo-Plus'· (Version 3) $59.95

• HardRunner'· $39.95
• NoBlink/Accelerator'· $39.95

TO FINO OUT MORE ABOUT OUR PRODUCTS
SEE OUR ADO ON PAGE 113.

NOSTRADAMUS INC.
5320 South 900, East Salt Lake City, Utah 84117

(801) 261-0769

InQwy 727



What the world really needs
isa99 cent

Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!

• •.....................-.a........1IIIaIII
Introducing Super Star Diskettes:

the high quality diskette with
the lowest price

and the best LIFETIME WARRANTY!

And D---'" ---nRLDI hac it_

Super Star diskettes are sold in multiples of 50 only. Diskettes are
shipped with white Tyvec sleeves, reinforced hubs, user 10 labels
and write-protect tabs.

WE Will MEET OR BEAT ANY NATIONAllY
ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES
SU8JECT TO THE SAME TERMS AND CONDITIONS,

The Super Star
LIFETIME WARRANTY!

Order 50 Super Star Diskettes
and-we'll be happy to sell you an
Amaray Media-Mate 50 for only
$8.75, shipping included ..a lot
less than the suggested retail price
of $15.95,

Regular DISK WORLD! price: $9.69 ea,
+ $2,00 Shpng,

Super Star Diskettes are unconditionally warranted
against defects in original material and workmanship
so long as owned by the original purchaser. Returns
are simple: just send the defective diskettes with proof
of purchase, postage-paid by you with ashort expla
nation of the problem, and we'll send you the replace
ments. (Incidentally, coffee stained diskettes and
diskettes with staples driven through them don't
Qualify as "defective".)

Super Star Diskettes. You already know
how good they are. Now you can buy

them ...cheap.
Well, that's the story.
Super Star diskettes don't roll off the boat from Pago

Pago or emerge from a basement plant just east of
Nowhere.

Super Star diskettes have been around for years ... and
you've used them for years as copy-protected software
originals, unprotected originals., Sometimes, depending
on which computer you own, the system master may have
been on aSuper Star diskette. And maybe more than once,
you've bought abox or two or more of Super Star diskettes
without knowing it. They just had some "big" company's
name on them.

Super Star Diskettes are good. So good that a lot of
major software publishers, computer manufacturers and
other diskette marketers buy them in the tens or hundreds
of thousands.

We buy them in the millions.
And than we sell them to you.
Cheap.

When every little bit counts,
it's Super Star Diskettes.

You've used them a hundred times ... under different
names.

Now, you can buy the real McCoy, the same diskette that
major software publishers, computer manufacturers and
diskette marketers buy... and call their own.

We simply charge less.

• 5114"

DSDD

I .99 ea.
Qty.50

5114"

SSDD
.91 ea.

Qty.50

II

ORDERS ONLY:
1-800-621-6827

(In Illinois: 1-312-256-7140)
INQUIRIES:

1-312-256-7140
FOR FASTEST SERVICE, USE NO-COST MCI MAIL:
Our address is DISKWORLD. It's a FREE MCI MAIL
letter. No charge to you. (Situation permitting, we'll
ship these orders in 24 hours or less.)

SHIPPING: 5W' & 31" DISKETTES-Add $3.00 per each
100 or fewer diskettes. OTHER ITEMS: Add shipping charges
as shown in addition to other shipping charges. PAYMENT:
VISA, MASTERCARD and Prepaid orders accepted. COO OR
DERS: Add additional $3.00 special handling charge. APO,
FPO. AK, HI & PR ORDERS: Include shipping charges as
shown and additional 5% of total order amount to cover PAL
and insurance. We ship only to United States addresses, except
for those listed above. TAXES: Illinois residents, add 8%
sales tax.

MINIMUM ORDER: $35.00 or 20 diskettes.

Boy, did we get lucky. Our Super Star
Diskettes are the same ones you've been

using for years ...without knowing it.
In our search for the low priced, high Quality diskette of

our dreams, we found something even more interesting.
We found that there are several manufacturers who

don't give a hoot about the consumer market for their
diskettes. They don't spend millions of dollars in advertis
ing trying to get you, the computer user, to use their
diskettes.

Instead, they concentrate their efforts on turning out the
highest Quality diskettes they can ... because they sell
them to the software publishers, computer manufacturers
and other folks who (in turn) put their name on them ... and
sell them for much higher prices to you'

After all, when asoftware publisher or computer manu
facturer or diskette marketer puts their name on adiskette,
they want it to work time after time, everytime. (Especially
software publishers who have the nasty habit of copy
protecting their originals')

DISK CADDIES
The original flip-up holder for ~t,

10 5\4" diskettes. Beige or Grey
only.

$1.65 ea. + .20 Shpng.

DISKETTE 70 STORAGE ~
Dust-free storage for 70 5\4"

diskettes. Six dividers included.' .'
An excellent value.

$11.95 ea. +$3.00 Shpng.

In the course of selling more than a million diskettes
every month, we've learned something: higher prices don't
necessarily mean higher Quality.

In fact, we've found that a good diskette manufacturer
simply manufactures a good diskette ... no matter what
they charge for it. (By way of example, consider that none
of the brands that we carry has areturn rate of greater than
1/1 ,000th of 1 percentl)

In other words, when people buy a more expensive
diskette, they aren't necessarily buying higher Quality.

The extra money might be going toward flashier adver
tising, snazzier packaging or simply higher profits.

But the extra money in ahigher price isn't buying better
Quality.

All of the good manufacturers put out a good diskette.
Period.

How to cut diskette prices
...without cutting quality.

Now this discovery posed a dilemma: how to cut the
price of diskettes without lowering the Quality.

There are about 85 companies claiming to be "diskette"
manufacturers.

Trouble is, most of them aren't manufacturers.
Rather they are fabricators or marketers, taking other

company's components, possibly doing one or more steps
of the processing themselves and pasting their labels on
the finished product.

The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 51\" diskettes. Same for DYSAN,
Polaroid and many, many other familiar diskette brand
names. Each of these diskettes is manufactured in whole
or in part by another company'

So, w.e decided to act just like the big guys. That's how
we would cut diskette prices ...without lowering the
Quality.

We would go out and find smaller companies to manu
facture a diskette to our specifications ... specifications
which are higher than most... and simply create our own
"name brand" diskette.

Name brand diskettes that offered high Quality at low
prices.

HOURS:
Human: 8AM-6PM Central Time, Monday through Friday

Answering Machine: 6PM-8AM. All Times
MCI MAIL: 24 hours a day.

ISK WORLD' I 629 Green Bay Road•, nc. Wilmette, Illinois 60091
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Inquiry 415

CCT·4 SYSTEM
SERIES

The latest CCT implementation of the new
generation Intel 16-Bit Processor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at CCT behind it.

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 2862 CPU
board. This combination, along with CompuPro DMA controllers and I/O boards, yields a dramatic improvement in system
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when
available), all software written for the IBM PC machines. This series is for the serious business/scientific user.

CCT-4A State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (2561<), along with Com
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system $5,495.00

CCT-48 Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy
combination drive subsystem, at the published pricing $4,375.00
(Example: GGT-48 Mainframe with GGT-10f1 = $6,548.00) Plus cost of selected drive subsystem

CCT-4C Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in-
stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 o.S. (6 user system) $6,075.00
(Example: GGT-4G Mainframe with GGT-40f1 = $9,248.00) Plus cost of selected drive subsystem

Limited Time Offer - FREE Supercalc 86 with any CCT-4
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in,

and the CCT unconditional 12 month direct warranty.
CCT-M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $1,799
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ..... $949

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340
TOLL FREE ORDERING: 800-222-8686/ For technical support / service: 602-282-6299

TERMS \lISA MA$lEI=ICARD COD ICas" 0' Ce",foed •
CFleck Requue(lJ Cnec~ (Allo... 2) Week!> !Of C'ea"nQ I
Sn,ooong & He SJ 00 lor) lbS piUS SOc '01 eacn al10 lb
Ca " reSIOenlS aoo CallI Sales Ta. S10 00 r"lhn,mum Qroe'

1-800-421-5775 lOrder Only/
1213) 644-1140 leA Order & Inlo I

STORE HOURS
Mon Fr. 9a 106• 12603 Crenshaw Blvd., Hawthorne, CA 90250

m pm
IBM ano Apple a'f;' 'e<jlsle'("(lI'aO(' marksol18M & App,e •Sal lOam lo50m

i SUN-XT COMPUTER MONOCHROME ISUN-XT CPU GRAPHIC CARD 135W POWER SUPPLY

• (IBM PC/XT COMPATIBLE) o BOBB cpu (BOB7 OPTION) o HIGH-RES CHARACTER $97.00 Io RAM EXPANDABLE TO B40K g~~O.(~~'T~~~~OOEo RAM EXPANDABLE o FULLY IBM COMPATIBLE 150W POWER SUPPLY
o DIMENSiON SAME ASIBM PCIXT $119.00 I• TO 840 K o NO RAM INCLUDED

o RUN LOTUB 1-2-3 ETC.
o WITH PARALLEL PRINTER PORT

• o USES MS & PC-DOS $195.00 $149.00
MONO GRAPHIC (w/a PARALLEL P.P) I

-~ -= ~·o $99.00
OPERATING MULTI-FUNCTION 10MB HARD DISK w/CONT ".• SUN-XT SYSTEMS FLOPPY DISK

1

0

"

CONTROLLER BOARD 5495.00• - o RUN LOTUS 1-2-3, o Il.tlM EXPANDABLE TO 3B4(0 KI
20MB HARD DISK wiCaNT. •\

FLIGHT SIMULATOR, o BTANOARO OOUSLE BIDE o Sl,RIAL/PARALLEL PORT
o CLOCK CALENDAR W/BATTERY• .,

SYNPHONY. DBASE
DOUBLE DENSITY BACKUP $699.00 I

~)!!W!.!!1

~
o RUN 2 INTERNAL & o GAME PORT

II & IlI,AUTO CAT, 2 EXTERNAL o BPOOL & RAM DISK.l o WITH CABLE $59.00 ASYNC RS232 $59.00 I
- - WORD STAR, MULTI- $159.00

• PLAN ... ETC. PARALLEL PRINTER CARD •

(DOES NOT RUN PROG IBM STYLE CABINET MULTI-I/O BOARD $39.00

• REQUIRE ROM BASIC.) o B BLOT BACK PANEL
o FLOPPY DISK ORIVE CONTROLLER TEAC 55B DISK DRIVE •o PARALLEL PRINTER PORT

o COMES WITH MOUNTING o SERIAL 1/0 PORT (OPTION: DUEL) $89.00• CPU BOARD W f256 K RAM
BRACKET & HAROWARE o CLOCK CALENOAR W/BATTERY

HARD DISK DRIVE CONTROLLER -.0 o FITS IBM POWER SUPPLY BACKUP

•0 COMPUTER CABINET $59.00 o GAMEPORT (10MB OR 20MB) $199.00 •

o FULL FUNCTION KEYBOARD
$169.00 S4K RAM KIT (9 EA)

•o 135 WfPOWER SUPPLY COLOR GRAPHIC CARD
RGB COLOR MONITOR $8.50/KIT I

o 14" OIBPLAY OB-S CONNECTOR 25SK RAM KIT (9 EA) I•o 2 DSDD DISK DRIVES o RGB & COMPOSITE VIDEO o B40 • 240 HIGH-REB
$39.00/KITo B40. 200 HIGH-REB o 2500 CHARACTERS (80 x32)

•o FDC W/CABLE o 320. 200 LO-RES o RGB TTL LEVEL, INTENSITY
APPARAT EPROM BLASTER Io BO • 25 TEXTMODE SIGNAL

o TTL MON ITOR (AMBER OR GREEN) o LIGHT PEN INTERFACE o 0.38 mm DOT PITCH (FOR IBM) $129.00• $99.00
o H-SCANNING 14.5K-17.SKHZ I$365.00

CITIZEN MSP-10 PRINTER

o MONOCHROME GRAPHICS CARD $319.00• "SAM SUNG" FULL FUNCTION TOSHIBA 1340 PRINTER I• WfPARALLEL PRINTER PORT. MONOCHROME MONITOR KEYBOARD $599.00 I
(IN KIT VERSION) o 12" AMBER OR GREEN• o 1000 LINEB AT CENTER o B3 KEY FULL FUNCTION DIDO 5V. DISKETTE

ONLY $959.00 o 20MHZ SANO WIOTH o POWER, CAPS, NUM LIGHT $13.95/pllr 10 liB I
o BEPARATE TTL SIGNAL INPUT INDICATOR• o DUAL INTENBITY BIGNAL LEVEL o MECHANICAL TYPE SWITCH PARALLEL PRINTER CABLE •
o HIGH PERFORMANCE SHARP o WITH CABLE

$79.00 $15.00
• DEALER &OEM INQUIRES INVITED!! IMAGES $105.00 ••••••••••••••••••••••• •••••••••••••••••

••••••••••••••••••••••••••••••••••••••i. SUNTRONICSCO.,INe.
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TOLL·FREE
ORDERING:

800·222·8686
FOR TECHNICAL SUPPORTI

SERVICE liN ARIZONA:
602-282-6299

Purchase your Hardware and Software directly from an OEM I Systems Integrator Take advantage of our buying power! We stock a
full line of Board Level Components, Software and Peripherals. Call for your needs. we'll give}1)u the Lowest Prices, and the Technical
Support and Know-Hoo we are Quickly becoming v.oell-knoon for Satisfied Customers Nationwide. The Nation's Custom Systems House
for Business, Education and Science. Call for asystem quote. CCT implements tomorrow's technology today!

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •

SPECIAL PRICE

$3,375

CCT©
(Gmpupr~ I

CCT·1 - ENTRY LEVEL S·100 BUSINESS SYSTEM
• Enclosure 2-Desk-21 Slot Mainframe • • CCT-2.4-DuaI8" Mitsubishi

• CPU 8085/88 -6Mhz 8085/8Mhz 8088 • DSDD Drive System - 2.4 Megabytes •
• Disk 1A - DMA Floppy Disk Controller • • CP/M 80 -2.2 HMX - CCT Modified.
• RAM 23 -64K Static RAM -12Mhz· • All Cabling, Complete CCT Assembly,
• Interfacer 4-3Serial/2 Parallel I/O • Testing, and Minimum 20 Hour Bum-in.

RUNS AU. STANDARD 8" CP/M SOFTWARE - INCWDES OUR EXCWSIVE 12 MONTH DIRECT WARRANTY

$ ACROSS THE BOARD PRICE REDUCTIONS $
80286 NOWI

o CCT·286Zisourmodeldesignation INDUSTRIAL GRADE CCT DISK DRIVE SYSTEMS RDLLSROYCESOFSUPERIOR QUAUTY THE INOUSfRY
for the MI-286 dual processor board S.100 HARD DISK SUBSYSTEMS
from Macrotech. It features the super
high speed combination of Z-80H and Professionally engineered ST-506 type systems for the business market S-100 Computer user. In-
80286, with provision for the 80287 eludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted,
math chip. Directly replaces 8085/88 burned-in. Provisions for upto two hard disks in each system. We include operating system update.
and 8086 CPUs running CP/M, MP/M CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy
Concurrent DOS, and MS-DOS, at combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty.
throughput increases of 3X to 5Xl CCT-10(11 + MEG) $1499 CCT-10/1 $2049

SPECIAL PRICE.S895 CCT·20 (22 + MEG) $2019 CCT-20/1 - $2569
CCT-40 (36 + MEG) $2499 CCT-40/1 ............•........ $3049

80287 Option - Installed - $250 CCT-60 (58 + MEG)(New) ....•..... $3699 CCT-60/1 ......•.....•........ $4249
SEETHE CCT-4 SERIES CCT-90 (87 + MEG)(New) $4909 CCT-90/1 $5459

USING THIS BOARO CCT-125 (123 + MEG) (New) $6099 CCT-125/1 $6649

NEW 10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM
.1-_DE_t_A_IL_E_D_O_N_T_H_E_FA_C_IN_G_~_A_G_E_ for hard disk back-up - DMA using Disk 3 controller.

NEW-TRUE Super fast/Ultra reliable - Available April

IBM PC INTERFACE FLOPPY SYSTEMS
ULTRA HI-RES GRAPHICSI CCl-2.4· Dual 8" DSDD CCl·5· 5%" DSDD

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Tandon 320K. Extra Heavy Cabinet
CCT S-100/PC is a break-through for the removeable filter air system, all cabling, A&T, Bumed in. The accommodates two drives, hard or floppy All cabling, A&T,
Science/Business user. Mini-enclosure ac- fastest system available: $1229 Bumed-In. Perfect for our PC·DOS Package $399
cepts PC &compatable boards and direct- CCT-8/5. FULL IBM COMPATABILITY
Iy connects to your S-100 system, running One Mitsubishi 8" DSDD (1.2 Meg)/One 5-v. " DSDD (360K) IBM Drive
PC-DOS or Concurrent DOS. Hercules™ Both 3ms step rate - For Concurrent DOS and PC DOS . . . . . . . . . . .. $1029

Graphics System-Coming this May! * SUPER PRICES *COMPUPRO COMPONENTS* IN STOCK *
II THE BEST OF BOTH WORLDS I ! cpu-z _$229 • Disk 1A _$399 • Disk 1A w/CP/M - $499 • CPU 8086110 -$359 • SPU-Z _?

LIBERTY TERMINALS CPU 8085/88 -$229 • Cpu 286 -$849 • CPU 68K - 10Mhz· $359
• Superior Reliability • PC Graphics -$399 • Disk 3-$459 • RAM 22 (256K) - $1179 • RAM 23/64K •$279/128K . $469

110-14" GREEN-80/132 Column $499 NEW -+ M-Drive/H - 512K -$469/2 Meg - $1989
110-14" AMBER $519 Enclosure 2Desk -$699/Rack - $749 • Interfacer 3-$409 • Interfacer 4-$289 • System Support 1-$299
200-14" GREEN-80/132 Super Deluxe $569 Concurrent DOS 8-16 (CCTCMX) _$309 • CP/M 80 (CCTHMX) -$125 • CP/M 86 (CCTTMX) -$175
200-14" AMBER $589 CP/M 8-16 (CCTTMX)· $199 • CP/M 68K (CCTCX) - $279 • Operating System Updates/Remakes -$30

OKIDATA PRINTERS· Top Quality I I
82 _80 Col .. CALL 83 _132 Col .. CALL 16 Bit Upgrade Kit: CP/M 86, RAM 23, System Support 1, cable $729 0 CP/M 8-16· Kit· $753
92 - 80 Col .. CALL 93 -132 Col .. CALL •
84 - 132 CoV2OOcps-lop of the line .. CALL
For Serial Interfaces-Add CALL

TOSHIBA P351 - 288 CPSI24 PIN -$1499

DIABLO - Letter Quality Serles
Model620 .. $969 Model630.. $1799

WE HAVE ALL SOFTWARE-CAU.

Prices &availability subject to change. All products new, and carry full manufacturer's warranties. Call tor catalog. Free technical help to an}1)ne. All products we sell are CCT individually tested
and set up for ~ur system - Plug-In & Go! Arizona residents add sales tax. CCT<!l Trademark - Custom Computer Technology; MS-DOS<!> Trademark - Microsoft; IBM<!> Trademark
International Business Machines; CompuPnJ'l' Trademark - W.J. Godbout; CP/M<!l MP/M<!l Trademarks - Digital Research; HERCULfSTM Trademark - Hercules Computenechnology
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8051
8048

'SIMULATORS - CROSS ASSEMBLERS '
PROGRAMMERS - SIM51 and SIM48 Soft
ware Simulators run on iBM-PC. CP/M-80,
MS-DOS, Designed for validation & debug
ging application software, Simulation
includes all on chip tunctions plus expan
sion chips. $250. one year FREE updates.
Formats: PC-DOS 2.x DSDD. CP/M-80 8"
SSSD. many 5'14' formats. Cross Assemblers
and EPROM pgmrs also available. Logical
Systems Corp. 6184 Teall Station. Syr.. NY
13217. (315) 457-9416.

lOGical 'sy'stcrms

Advanced DOS Utilities
PF IS an executIon prolllef/analyzer
ATIR18 51aluslseVreset lilt attributes
CAP caps" a Pipe (eQ. sort < Ille-. cap file-X)
DFREE dls~ys lIee disk space on curreO! dllve
DUMP IS a hex dump utlbly (lor punting. QUit )

DKNUM displays numbet' 01 dlskelles needed 10 hOkl ltle(S)
KEYBUF expaMs keyboard buNer lor type·ahead
lOCATE IIMS lile{S) In lile system
MFREE displays oeKt available and tOlal available menlOfy
MOVE renames Ille(s) InlO another dlfectory
TAtl displays last hnes In hie
TO displays currem tIme and dale (lor BAT Illes)
TEE . tees" a pipe (eo. sort < ltle·y tee z > hle·y)
TREE displays tree diagram below cunent directory
WAIT delays eKecullon lor speclhed Interval
XCOpy IS an advanced verSion 01 DOS COpy (lor archlvmg)

Most utilities ale recurSIVe Each has been lested under DOS 2 x/3 x
(including DOS 3 1) on the IBM" PC/XT/AT

The price lor all 16 utilities. postpaid. IS

$59 for unprotected binaries (sources are available)

$10 for manual only

For qUIckest response, order With VISA/MC by calling

800-621-2283 ext 912
In TX: 800-442·5321 ext 912

Or send check/money order to address below
TX orders add 6 1/8% sales lax

PC Network Specialists. Inc.
Dept 859, 13109 Chandler Drive

Dallas, TX 75243
214·373-2386

DISKETTE
CONVERSION

Solve your PC compatibility problems with
DISCON, the complete turnkey system with
CPU. software, termina' and four disc drives.

DISCON can format. read and write
hundreds of MS·DOS and CP/M 8". 5'1." and
3'h· floppy diskette formats. Programs, data
bases and documents can be transferred
directly disc·to·disc.

Pacifica Technology
11696 Sorrento Valley Rd.• Suite A
San Diego. CA 92121
619·453·2945

Inquiry 221 Inquiry 287 Inquiry 283

WE WILL BEAT ANY PRICE
ON MEMORY EXPANSION CHIPS

. .,

, ,

CALL HA-ol VOLUME PRICINCl

The only monthly magazine dedicated to
deSigning, constructing. and uSing personal
and educational robOls

Expenmeme(s Will find all the diagrams and
software necessary (Q construa their own
robOlS.

Early Issues contain anrcles on InexpenSIve

Infrared ranging systems, srngle-chlp mlcrocom·
puter controllers. Simple pneumatic control
systems. vOice & VISion systems. and AI pro
gram deSign technIques for mICrocomputers

Subscnbe now and receive our intrOductory
rate of SIS for 12 .ssues (offer good unt.1 ,
October 19851

To subSCribe, ~nd name and address aldng
with S18 In check or money order If you prefer
[Q use MasterCard or Visa, Include your card
number and expIration date

174 Concord 5t , SUite 31

PO Box 458
Peterborough. NH 03458.Q458

603/924-3843

Robot
Experimenter™

WE NOW CARRY:
Disk drives. pOwer supplies
384K MuUIluncllon bOards
Color/graphIcs bOards. and
more
CALL FOR BROCHURE

UPGRADE YOUR IBM OR OTHER PC WITH
MORE RANDOM ACCESS MEMORY.

EACH SALE PRICING:
425 II these pnces are notlhe
1 20 lowest In thiS publlcallon.
1 10 we Will meet any
675 legllamate" pnce
250 ··Conl"mra p"'''e en.p ll'o(,ng on

QU"~Y metcnanQ,se

EPROMS AND MATH
CO·PROCESSOR CHIPS
2708 $280 27128 $450
2716 280 27256 900
2732 300 8087 CALL
2764 330 80287 CALL

41256· 1SOns
4164-1S0ns
4164-2oons
4128·150ns (lBM/ATl'
HM6116P-3

"KING OF THE ELECTRONICS JUNGLE"
LEO ELECTRONICS, INC
P.O. Box 11307
TORRANCE, CA 90510-1307
PHONE 213/212-£133 or
outside CA: 800/421-9565
TLX. 29' 985 LEO UR
FAX: 213/212~1l16

5'/4" SS/DD or DS/DD. your choice, with
hub ring and Tyvek sleeve. bulk
packaged. no labels. Shipping extra. For
quantity 50, add lOCI: each.

Get the same low price our high
volume duplication customers get!

CALL TOLL FREE

1 -BOO-321 -466B
in Colorado. '303-234-0871

ALF Products Inc. . Denver. CO

Fantastic Price'

75 ~Ch
Qty. 100

FIVE YFAR WARRANlY

NASHUA
DISKETT'ES

Inquiry 21'5 Inquiry 317

SCIENTISTSI
IBM PC &APPLE D~

Dramatic advances are being
made in scientific tools for per
sonal computers. Jandel Scientific
specializes in software and
peripherals for:

• Planimetry, digitizing
• Interactive Statistics
• Dynamic System Simulation
• Computer-generated lecture

Slides
• And more ...

Call us and let our technical
advisors help you find the pro
duct you need. Or write or call
for our FREE catalog.

CAll TOll-FREE 800-874-1888
IN CALIF. CAll 415-331-3022

Jandel Scientific
2656 Bridgeway, Sausalito, CA
94965,

DISKS
L~~58fit SS/DDAS ~ BULK

Milde by top USA 1Il.Ic~rs. not ·low-~nd~ or ~cut-r.t .... Our
aupplier. von't l.t us to r.v.0I1 their nlllll.5, but loIhen

l~t r~i: V1o~h~c~OU~~~ ~ r~~~~i:d the~II::nf;::;il::>o~151c5
.rror free. IrONer BRCI( SATISFACTION ~UARRNrEE!
Li feti.~ repl.c...nt w"rrOlnty! fAST 48 I-DJR SHIPPING!

:S~ ~§;~D~~r(=::gl~~~}7UeOl, l00/70lu. :5OO/67(~11
IUDIO SS/DD-Shndllrd tO/8U~... , IOO/80lu. 5OO177(u
tUD2D DS/DD U8t1. etc) 10/91~e•• 100/89(.... :iOO/96.tea

~ ~/~3S'"r'~{~XlOO/64leOl,5OO/6Ilu. lOOO/581e

::J~ ~~gg:~~~~";~c) :~~~::: ggg:~::: :ggg:m:
Ie SAlE! 27128 '3..... 116-200 161t2••. ZBOA-P1D.SID1.2 .2

P.y by He-Yisa ,...-COO or .end ChKk with order.

~~~~ei~l~ ~~~f:-:~p~:nfl~~e::2...~~r~~: ~n~
order '15. l1oney-b.c1c 30 d.y ...U.f.ctiOfl gUOIrOltlte.!

~~OO)343-0472 (SI7~U~~~CH'
UNITECH 20S HURLEV ST, CAMBRIDGE, MA 02141

1 s.rJd fOr FREE CATALOG listing 1000'. of iteas!

PRINTER RIBBONS
I

lowest P'lces I HIgh('st Quality I In Siock t

Rlbbo[1 Type (Pflces are per Ribbon) Ory 6- Cty 12-

Apple Imagewnter & DMP . 4 l>O ea 3 9~ ea
BMC·BX-80 6!lO ea 5 9~ ea
C Itoh Prownter . 4 !lO ea 3 9~ ea
Drablo Hytype /I MIS 3 .~ ea 3 l~ ea
Diablo 630 MIS 3 1~ ea 3. n ea
Epson AX-FX-MX-BO 3 9~ eC' 3 ~o ea
Epson RX-FX-MX-l00 ........•. ,. 5!lO ea 4.9~ ea
Epson LO 1500 .............•. 7 I~ ea 6.9~ ea
Gemini lG-lOX·15-15X 1.9~ ea 1'~ ea
Nee 5500/7700 MIS 3 I~ ea. 3.~o ea.
Nee 8023A 4 ~o ea 3. 9~ ea
Okidata 80/82/83/92/93 1 9~ ea 1'~ ea
Panasonie KXA-Pl090/91/92 8 ~o ea 7 i~ ea
RadiO Shack DMP-21oo 6 9~ ea 6.~o ea
Tally Spirit eo MIS 6'K1 ea. 5.u ea
Toshiba P134011350 6'~ ea 6.~o ea
Tntel . 5!lO ea 4'~ ea

FREE ShIPP~~~d3.2t~~e~5,~ ~~e~)t1n.nt.1 U.S.

Visa Me
Order loll FREE 1 800821 5339

C.R.E. Wholesale
POBox 361 North Salt Lake. Ulah 84054

(801) 531-7139

InqUiry 198
\

Inquiry 375 Inquir~ 49



PURCHASE ORDERS
& BID REQUESTS

WELCOME

WE ACCEPT MAJOR
CHARGE CARDS

:Ea.

CALL FOR PRICES

TRACTORS, SHEET FEEOERS,
SWITCH 80XES. INTERFACES &

8UFFERS ALSO AVAILA8LE

ANCHOR
Singleman Express.. .248
Volksmodem CALL

HAYES
1200/External 365
1200B/IBM (W/ Software) 355
All Other Models CALL

PROMETHEUS
Promodem 1200/External 300
All Other Models. CALL

CALL FOR PRICES
• AST • OUBIE
• NOVATION • RACAL-VADIC
• VEN- TEL • US ROBOTICS

ABATI
L020 . 215
All Other Models CALL

CITIZEN
MSPlO 250
MSP15 365
All Other Models CALL

EPSON
LX80 215
All Other Models CALL

JUKI
6100 355
6300 668
All Other Models. CALL

PANASONIC
1090 170
1091 235
1092 348
All Other Models .CALL

SILVER-REED
EXP 400 228
All Other Models CALL

. ... 116
. 142
.201
CALL

• SAMSUNG
• TELEVIDEO

• WYSE
·OUADRAM

• APPLE
• COMREX
• IBM
• ZENITH

CALL FOR PRICES

ALTOS
586-40 Mulliuser System .6295
All Other Models. . CALL

IBM
PC W/256K/ 1Drive. . .1520
All Other Models. . CALL

WYSE
WY 1100-1 PC/2 Drives. . 1305
All Other Models. . CALL

CALL FOR PRICES
• APPLE • TELEVIDEO
• COMPAO • ZENITH

FLOPPY AND HARD DRIVES FOR
APPLE, IBM AND COMPATIBLES

• ABATI • MITSUBISHI
• NEC • ALPHA OMEGA
• AMDEK • OUADRAM
• APPLE • OUBIE
• AST • RA A
• RODINE • CONTROL DATA
• CORVUS • SEAGATE
• GAMMA • TALLGRASS
• IOMEGA ·TANDON
• MICROSCI • TEAC

LOW PRICES CALL

PRINCETON
MAX-12/Monochrome.. .168
HX-12/RGB Color 448
All Other Models . CALL

TAXAN
121-G/Monochrome 119
122-A/Monochrome. 124
All Other Models . CALL

AMDEK
300-G/Monochrome ..
31 O-A/Monochrome .
Color 300/Composite.
All Other Models ..

• 4K Buffer
• IBM

Compatible

• RAM And Coprocessor Chips
• Power Supplies And Backups
• Power Surge Protectors
• Houston And Other Plotters
• Kurta And Other Digitizers
• Key Tronlc And other Keyboards
• Printer And Other Stands

SOFTWARE-ALL TYPES

• 288 cps
• 100 cps

NLQ

219 ... 759
380 590

CALL AMPEX
HERCULES 210 G 355
Color Card 143 230 G. 442
Monochrome Graphics Card. .290 au ME
All Other Types . CALL OVT 101 G. 293
ORANGE MICRO OVT 102 G 413
Grappler + 70 All Other Models. CALL
All Other Types . CALL TELEVIOEO
PARADISE 914. 539
Mulll Display Card. . 192 All Other Models .. .. CALL
All Other Types CALL WYSE
aUADRAM WY 50 428
Ouadboard W/OK 180 WY 75 564
All Other Types CALL All Other Models. .. CALL

CALL FOR PRICES CALL FOR PRICES

• ABM • MICROTEX • ADDS • DIGITAL
• AMDEK • MPC • ALLOY • HAZELTINE

• CARDCO • PERSYST • CIE • VISUAL

• STB • MICROSOFT • C. ITOH • ZENITH

UNLIMITED SELECTION OF DOWNLOADABLE FONTS

TOSHIBA P351 DOT MATRIX PRINTER

CABLES
Shielded Printer Cables ..
All Other Types

DISKETTES
Bonus SS/DO (Oty 50)
Bonus DS/DD (Oty 50).
Verbatim SS/DD (Oty 50)
Verbatim DS/DD (Oty 50).
Maxell
IBM-AT. Apple Macintosh.

• DATA PRODUCTS
• DIABLO
• NEC
• OKIDATA
·OUME
• STAR MICRONICS

• ABATI
• AMDEX
• ANADEX
• CIE
• C ITOH
• COM REX



FiXT/B PLUS for
IBM AT, XT, PC and compatibles

FiXT/8 PlUS giws lOU tIIo odty 01.-...11
honI diIIl ...--. tIIo III'f- If

"",,~IIn.

YM_Mwilai
_ FilIT" PlUSI

Golden Bow Systems

$95-$110 If'"....3 ... ...., , 3368S1eondM"SlMtF
...... l.........-1 sanDilgO,CA92103=,:-... .. (619) 298-9349

Pinwriter P-2 (180 cps) .. $ 485
(wllnterface & Tractor)

Pinwriter P-3 (180 CpS) .. $ 685
(w/lnterface & Tractor)

Pinwriter P·5 (290 cps) .. $ 925
(wllnterface & Cut Sheet Guide)

ELF 360 (16 cps) $ 380
2010/15/30/50 (20 cps) .. $ 605
3510/15/30/50 (35 cps) .. $ 960
8810/15/30/50 (55 cps) .. $1365
Optional Forms Handling

Devices CALL

QUALITY PRINTERS
8415 Cement City Rd .
Brooklyn, Michigan 49230
Phone: 517-592-3749

Softerm PC emulates over 30
popular terminals including the:
• DEC VT102, VT220
• Data General 0200, 0410
.IBM 3101-20 (block model
• Hewlett-Packard 2622A
• Honeywell VIP7801. VIP7803

Guaranteed Compatibility
Call for free product brief
$195 MC-VISA-CDD
For the IBM PC/XT/AT, DG1, NEC,
Wang PC, TI Pro, Gridcase, Tandy

SIIFnONICS
3639 New Getwell, Suite 10

Memphis. TN 38118
901-683-6850

Inquiry 159 Inquiry 305 Inquiry 336

Use the Power
ofYour Computer
. to automatically look up

city, state and county informa
tion based on zip code. Table of
48,000 zips allows significant
savings on data entry, error cor
rections and file maintenance.
This set of floppy disks. includ
ing easy instructions, is just
$149. Most popular 5'14' and 8"
formats are available. Hard disk
required. Call or write for free
information.

Dee Data SeIVice
1990 M Street, N.W., Suite 610

Washington, D.C. 20036

202-452-1419

EPROM
PROGRAMMER

APROTEK 1000
ONLY

$265.00

COMPLETE WITH
PERSONALITY

MODULE

1 17 AC POWER·RS232
-6 BAUD RATES· HANDSHAKE TO HOST

ALLOWS READ, WRITE, VERIFY & COpy

Comes complete with CPM. IBM and Apple
BASIC Driver Program listings. Driver Programs
on Disk only $20.00.

Programs the following 5 Volt 24 or 28 pIn
devtees: 2716 series through 27256. 25xx serieS,
68764 plus others. Please SpeCify Personality
Module desired with order. Additional Personality
Modules only $15.00 ea. Full 1 year warranty.

TO DROER: CALL 1-BOOI962-5BOO OR WR'TE

APROTEK
'07' f\ A\fNlt)/'I. 1'1.( !'\SO Add
{ AMARI ... U ( A q ~() 1() $4 00 ShippIng USA

Info IB051 987 2454 VISA DO Me Add 3""

I

==== PC/TEK 4010
• EMIOO-4010 for IBM PC, XT, AT

Tektronix 4010 emu/alio"
VTI02 emlllell;oll $249
PiCfllreJiles
High resollllioll hardcopy
Sllpporls IBM, IBM Ellhallced.
Hercules and Tecmnr

• EMIOO for IBM PC, XT, AT
VTI02 emlliatioll
File Trallsfer $149
132 Column modes
Color Support

FREE VT220 UPDATE

Diversified Computer
Systems, Inc.
3775 Ir;s Ave., Suile IB
Boulder, CO 80301
(303) 447·9251

TrmJ('murb: V7100 - DIM/Ia! Equ;Pf1U.'"t: IBM Pc. XT - IBM emp.

Inquiry III Inquiry 23 Inquiry 121

IDEAL for
• Acoustic. Signal S,llllpllllg and synthesIs
• Educational 1001 for leachm& digital Signal IlfoteSsmg and

acl,ve filtering ltdmiques

• I~~'::I~~ ~~tl'~r~:"~)lr~~le:~llll~l~e:f speech. tf>lecolnlllun'C;I
• AmJ mall)' olher real world lulefldLc needs for Apple II 11+

and lie Compulers

_ AN IIOTMAP_B
Analog Interface
for your APPLE II

FOR Of<DER OR INFO
Plc.lS(' COIII.ICI

(ANETICS Itlc

Pils,Se~;l BCA ~n3~
f8181 584 0438

INTRODUCTORY OFFER

ri~~I~'~~& sollwareJ

Offer good unlit
Oclobe' 15. 1985 REG $34900

VeTsatile _'l8ACCuTate
and Fast .'

FEATURES
• P,ogtammable 8 bit AID converSIOn lip to SO Kill
• Pfogroullmable 8 bit DjA conve,sJOn 1111 10 I()() Khl
• Pro,rammablt 1 bit slinlllh or tillle output
• Vallable input ilHangemenl for AC coupled DC coupled

or reslsto, 5Cal~ mput
• P,eClstorI instnllllelltaholl ;11111) ...nlh 'Iilflable &~III ill 1Illlllt
• P'K,slon S<tlllille ilnd hold fOI AID c.oll~rsJOn

• VersatIle frye pole willable bandWIdth hiler for anti ah.umg
mpul ilnd mdependent I've pole variable balldwl(ltI, OUIIIUI

hlter fOI accurale wavefoflll reconstruct 1011
• Disk software With Iligh sp~ 10 loulmes S10',I~c !>C0I)('

FFT POwef spc:ctlum funcllon &<'lIl.'ralor and more

FINALLY!
"No-Stretch" Viewing

ANGLED PRINTER STAND
.- -:::i.)

f\. - ."..
~::...{~.~\

De.I.r Inquiri.. W.lcome

Standard & Deluxe Models available
Deluxe fits over Disk Drive
80/132 column available

Priced from $21.95

COMPUTER MEDIA MARKETING
Dept. B-9 P.O. Box 614

Katy, Texas 77492
713/392-2385

RS-232 to RS-422A
CONVERTER

For
Under

$501

• Allows your RS-232 Equipment to
communicate wtth devices using RS-422A
• Two converters can extend RS-232
signals up to 4,000 ft.
• Bi-directional, uses 12 volts
ORDER NOW' Model 422C $49.95
Optional power supply $14.95. Cash orders
shipped postpaid. IL Res. add 6% sales tax.
Visa and MasterCard accepted. Satisfaction
Guaranteed. FREE fUlly illustrated newly re
vised catalog of interface & testing equip
ment. Phone: B15-434·0846

B&B ~!~!tr.!!~!!:!
P.O. Box 1008B,OITAWA, IL 61350

Inquiry 31 Inquiry 81 Inquiry 418



DISK WORLD! is proud to introduce
the lowest· riced, LIFETIME·WARRANTY

diskettes ever!
And they're BRAND NAME PRODUCT to boot!
5.25" SSDD~ .79 ea. 5.25" DSDD~ .89 ea.

5.25" DSDD·HD~s2.35 ea.
3.50" SSDD~s2.25 ea. 3.50" DSDD~s2.&5 ea.

Based on multiples of 100 each.
Boxed in 10's with heavy·duty cardboard sleeves, user 10 labels,

reinforced hubs (where appropriate) and write-protect tabs.

SHIPPING: Wabash Pinnacle Diskettes are sold in mul
tiples of 100 only. Shipping charges are $3.00 per 100.
regardless of type or size.

PAYMENT: VISA, MASTERCARD and PREPAID orders
accepted. Corporations rated 3A2 or better and govern
ment and quaSi-government open accounts are accepted
on a NET 15 basis.

C.O.D. orders are subject to a $5.00 special handling
charge. (Sorry for the increase, but too many people have
been refusing C.O.D. orders or using bad checks. It's a
classic example of a few" bad eggs" making life more
expensive for everyone else.)

APD, FPD, AK, HI & PR ORDERS: Include shipping as
shown and an additional 5% of the total amount of the
order to cover PAL and insurance.

No other non-continental U.S. orders are accepted.
TAXES: Illinois residents only, add 7%.

All orders subject to acceptance.
Not responsible for typographical errors.

ORDERS ONLY:
1-800-621-6827

(In Illinois: 1-312-256-7140)
INQUIRIES & INFORMATION

1-312-256-7140
FOR FASTEST SERVICE,

USE MCI MAIL:
Just address "DISKWORLD"

(24-hour shipping on any item in stock
if you order via Mel MAIL.)

Ordering & Shipping
Instructions

2. The people who buy "cosmos"... stuff from major manu
facturers that usually hits Quality control standards, but is
cosmetically blemished and thus can't be packaged and sold
under the manufacturer's own name.

3. "Duplicator Quality". Uncertified media, usually below
manufacturer's own standards and frequently below ANSI and
IBM standards. Sold on an "as-is" basis with the understand
ing that the manufacturer's name will never be divulged. Usual
ly about a 20% reject rate ... as compared to DISK WORLD's
standard of less than 1/1000th of 1%reject/return rate. Nextto
garbage, this is the source of most diskettes advertised at a
dollar or less.

They may work ...and then again they may not. (Frankly, the
odds at the Blackjack table in Las Vegas are more in your favor.)

4. Garbage. Stuff that shouldn't be sold at all. But some
manufacturers are hurting for cash, so they sell it anyway.
(After all, they want to meet their payroll. Look what happens
when you don't. you become a Dysan or Verbatim. Lots of
history, but no money.) More and more garbage is being
dumped into the market as manufacturers become pressed for
cash and are motivated into selling anything and everything
they can manufacture. (Read the article in FORBES about
Verbatim and its "Bonus" brand.)

Finally, the Taiwanese counterfeiters are moving into the act.
Perfect duplicates of the packaging of major manufacturers
with one exception: the Quality isn't there.

The Critical Factor.
Only DISK WORLD', Inc. offers fully brand-identified.

LIFETIME-WARRANTY product for less than a dollar.
Everyone else offering 5.25" product for less than a buck

doesn't tell you who makes it.
We do.
And that ought to tell you a lot right there.

Unspecified.
Unspecified.
Unspecified.
Unspecified.

.80 ea.

.93 ea.
93 ea
77 ea

+ shpg.
.99 ea
92 ea

49 ea
89 ea.
.93 ea.
n ea.

.99 ea.

.89 ea.

ADVERTISED
LOW PRICE:

.89 ea.

.99 ea.

.95 ea.

.99 ea.

Computer /Computer
DISK WORLD

VENDOR:
Unitech
Datatech
Computer Club

Communications
& Electronics
Precision Data
Diskette Connec.
Camp Soft Serv

UnspeCified.
Wabash
Datatech

The real truth about $1.00 or less diskettes.
It costs all diskette manufacturers about the same to pro

duce adiskette. Some may charge more because they want to
project a "premium quality" image. ala the late, lamented
Dysan who bought their basic media from 3M.

Some charge less because they sell a sub-standard prod-
uct ... and we're not foolish enough to name names here.

But here's the truth about the $1.00 or less diskette market.
It falls IOta four categories:
1. The DISK WORLD's of the universe who Simply are so big

that they can buy first quality product in massive quantities and
choose to pass on the savings to you. (Precision Data and
Diskette Connection on 8RAND NAME products also fall into
this category.)

mouth is. Our first order for Wabash Pinnacle Diskettes was
1.5-million units.)

That's an awful lot of faith and confidence.
But, then again, I have the diskette that Tom Streit literally

melted ... and kept on running.
The truth about $1.00 or less diskettes.

More and more ads are popping up offering diskettes for
$1.00 or less.

By the same token, more and more people who were selling
used cars a few months ago are now selling diskettes by mail.

We did a little survey of current ads for diskettes advertised
for a dollar or less and did some analysis of the market and
here's what we found as it applies to 525" OS DO diskettes
"supposedly" selling for a dollar or less.

ACTUAL
PRICE ACTUAL

PER 100: MFGR.:
92 ea Unspecified.
.99 ea. Unspecified.
9B ea. Unspecified.

102 ea. Unspecified.

Introducing Wabash Pinnacle Series Diskettes.
Two years ago, if you'd told me I'd be writing this ad. Iwould

have laughed.
At that time. Wabash diskettes were synonymous with

"s-t".
Just saying that Quality control was poor would be

charitable.
So much was wrong that DISK WORLD wouldn't sell them.

That was yesterday.
Kearney-National Inc., a $202-million division of a much

larger company, came into Wabash.
Out went the old management, the old methods, the old

production techniques ... and in went a lot of new people, ideas.
production lines and some really imaginative thinking.

The end result.
Today, I'm proud to offer you the Wabash Pinnacle Series of

diskettes at the prices shown.
This isn't evolution in diskette manufacturing: it's revolution.

Here's what you get.
Wabash Pinnacle diskettes are

... certified 100% Error Free

... are coverd by a LIFETIME WARRANTY
.. meet or exceed all industry specifications (by quite

some distance)
...and are simply the best value in diskettes available
today.

The torture test.
Considering Wabash's earlier dubious reputation, I wasn't

exactly a true believer when their Director of Marketing came
into my office with samples.

So I took a box at random, selected a disk. bent the thing
every which way and slipped it into my IBM-PC.

It formatted. It booted. It stored and retrieved data.
That wasn't enough.

I gave samples of the diskettes to Curt Rostenbach and, in
turn, to Tom Streit, both hackers of long experience and mem
bers of the Waukegan (Illinois) Apple Users Group.

Tom really went at it.
He took aquartz-halogen lamp, aimed it at the diskette until

it started to smoke (and melt) ... and then formatted, booted
the diskette and stored and retrieved data'

The same terribly (and intentionally) mutilated diskette ran
on an ITT, Corona and IBM.

Curt was nicer.
He simply bent the diskette every which way .. and it still

formatted, booted and ran on his Apple.
The best buy I've ever seen.

DISK WORLD!, Inc. sells more flexible magnetic media by
mail-order than anyone else in the world.

I, as President of the corporation, won't tolerate a product
with a failure rate of more than 1j1000th of 1 percent.

I also don't like companies who try to milk a "quality" or
"premium" image for a higher price like Dysan and Verbatim
dld ... until they failed.

As President of DISK WORLD', Inc., my motto is simple: "the
best diskette for the least amount of money."

Wabash is it.
Right now, there is no better value than the Wabash Pinnacle

Series of diskettes.
Granted, you have to bUy a hundred at a time. but so what?

Split the order With friends. relatives. co-workers or even your
worst enemies.

The key thing is to get the most diskette for the money.
And this IS it.
(Incidentally, as acorporation. we put our money where our

DISK WORLD' I 629 Green Bay Road., nc. Wilmette, Illinois 60091
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maxell DISKS
LIFETIME WARRANTY

TIRED OF WAITING
FOR SERVICE AND PRICE?

9 out of 10 SURVEYED
DISK BUYERS PREFERRED

NORTH HILLS
#1 IN SERVICE AND PRICE

1-800-328-3472
Formatted and hard sectored disks
in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

~N-(
NORTH HILLS CORP.

INTERNATIONAL
3564 Rolling View Dr.

While Bear Lake, MN. 55110
MN. call collecl-612-770-0485

Get the Proportional Printing
Program which Really WorksI

Get type-set quality true proportional
spaced printing from unmodified Word
Star and NewWord document files.
PropStar prints on most daisy-wheel
printers with ps type-wheels including
Diablo, Qume, NEC, Brother, Juki, S-R,
C.Itoh and many others.

PropStar is a stand-alone program, not
a patch to your w.p. program, it main
tains correct letter spacing, never
crowds capitals (even on short lines),
gives higher quality print than modi
fied WordStar. PropStar supports most
of the common WordStar and NewWord
print enhancements. No installation
patching required. For CPIM-80 sys
tems on 8ft and 5-1/4" media, also for
MS-DOS systems on 5-1/4" PC media.
Only $ 49.95, Visa & Mlc o.k. Specify
computer and printer. Dealers wanted.

C CIVIL
COMPUTING
CORPORATION

21 I I Research Drive SUIte.
livermore, California Q4'jSO

fliT mARymAC INDUSTRIES INC

800-231·3680

Radio Shack TRS-SO's'
Epson Printers

People you Trust to give you the very best!

• Lowest
Discount
Prices

• Reliable
Service

• Quality
Products

"l'.t1Ifd~ largest independenl authorized Tandy dealel"

22511 Katy Fwv., Katy (HOuston) Texas 77450
(713) 392-0747 Telex 774132

Inquiry 64 Inquiry 232

For Inlormahon lnlElfchange, backup and archival slOfage.
tBEX oIlers a 9-track, IBM lormat-eompalltMe OhM magnetIC
tape subsystem for the IBM PC, featuring:

9·TRACK MAG. TAPE SUBSYSTEM
FOR THE IBM PC/'XT/AT

DATA SWITCHES
SHARE computers, prinlers,

••II!!~ :~r~~~~~ ~~b~:r;~:pe;i~:
INEXPENSIVE way to network
COMPATlSlE With
all computers.
BUSinesses. Schools. Homes

WE ALSO OFFER:

.::;;iE:liiii~OO::::-1 ~:e~~f~~~~~t~~~~:~::
Parallel - Serial Converters,
Cables, Computers, Printers,
Disk Drives, and more.

AUTOMATIC - CARETAKER is ideal for a business or
school 10 share a printeror modem among many compulers.
Operation is fully automatic with no software required.
Parallel or Serial 4 channels· $295 a channels - $395

MANUAL· HARDSWITCH is operated with the flip of a
switch. 2:2 and 2:4 models allow simultaneous commun·
lcation.
Serial 1:2-$59 1.4-$ 99 2:2-$109 2:4·$169
Parallel 1:2· $99 1:4 - $159 2:2 - $189 2:4· $279
LED and spike proteclion on senal models add $20.

CODE ACTIVATED· PORTER connects one compuler to
multiple peripherals. A soltware code selects the penpheral
Parallel or Serial 4 channels - $295 8 channels· $395
Buffer option 64K - $100 256K • $250

REMOTE· TELEPATH connects multIple computers to
multiple peripherals. A seleclor al each computer or terminal
chooses up 10 4 peripherals and dIsplays busy status.
4 4 • $495 4:8 - $795 selector - $39.
==== tJ<-c1i!......__====

ROSE ELECTRONICS (713) 240-7673
P.O. BOX 742571 Me. VISA Acc_plflt

HOUSTON, TX 77274 Ouler Inqulr"" InvU_d
CALL US FOR ALL YOUR INTERFACE NEEDS

~, ROSE
\('.:IIL(~TAO.UC.

for more information
or write:

Quant Systems
Box 628

Charleston. SC 29402
VISA·M/C Accepted

CPM IBM-PC
TRS-DOS XENIX

The Statistician

• Mu~iple Regression • Survey Research
Stepwise • Nonparamelrics
Ridge • X¥ Plots
All Subsets • ANOIA
Backward Elimination • Random Sample

• Time Series Analysis • Data Base
• Descriptive Statistics • Search & sort
• Transformations • Hypothesis tests

Please call TOLL FREE
1-800-334-0854 (Ext. 814)

Q11:14:.
IBEX COMPUTER CORP.
20741 Manila SI
ChaIlWOfttl. C/o 91311
(illS) 709-8100
TWX. 91D-4113-2071

• 42 M-Byte. on 8 alngle
reel.

• IBM form.t 1600 cpl.

• Softw.re for PC-DOS.
MS-DOS.

Write, phone or TWX
tor informatIon

Inquiry 178 Inquiry 306 Inquiry 319

..T PC/XT USERSI
T COGTREE Utiliues by

Cogitate. . 5129.95
, LYNC by Norton-Lamber 5199.95
, DATAFLEX by Data Access Varies
T RM/COBOL by Ryan/

McFarland. . Varies
, Universe by Omnitrend 5 98.50
I Blue Macl by Cogitate 5599.00
, CadPower + by Trilex 5995.00
, Softext Teaching Aids 5 95.00
T PrimSet by Cogitate. . . . .5 79.95
I CogiTAPE by Cogitate. .CALL"
, Ami-Static Products _. . ... Varies

I Unimerruptible Power
Backups. .. . Varies

-T TeleVldeo Software CALL"

m~~
"A Higher Form of Software"

24000 Telegraph Road
Southfield. MI 48034

13131 352-2345/Te/ex 386581

VISA/MASTERCARD ACCEPTED
Dealer Inqulrles Welcomed

IBM Enhancements
Monochrome/Graphic/Printer Card SI69.00
(runs Lotus 1-2-3, 64K, 720 x3481
384K MultiFunctJon Card SI39.00
(ParallellSeriallGamelClocklCalendar/384K)
Floppy DuJc Controller Card !w/cableIS69.00
384K RAM Card (w/64K1 S99.00

Switching Power Supplies
192.5 w for IBM AT . ..- _

......... Call
130 w for PC/XT ...

. SI09.00
Internal replacement.
4 drive connectors,
ETRI, fan
12V/4.5A 5V/15A
110V/220V
Case for AT ....Call
Case for PC/XT (Fliptop or Slide) 164.00
Game Card (2 Joystick Ports) S39.00
5151 Compatible Keyboard SI39.00

Distributors/Dealers/OEM Inquiries Invited

Call 408-249-4512 Telex 172412

Supreme Company
1101 S. Winchester Blvd., Fl66

San Jose, CA 95128

Connects via RS-232. Built-in BASIC.
Stand alone capability. Expandable.
Battery Option. Basic system: 16 ch.
12 bit NO, 2 ch. DIA, 32 bit Digital 110.
Expansion boards available. Direct
Bus units for many computers.

SPECIALISTS IN PORTABLE APPLICATIONS

(201) 299-1615
P.O. Box 246, Morris Plains, NJ 07950

ELEXOR
Inquiry 65 Inquiry 358 Inquiry t33



PCXT 99.00

PC/AT 129.00

• IBM'" PC/XT compatible
• Light on num. & caps lock keys

• IBM'" PC AT key layout
• Enlarge return & shift key
• Capacitance low profile key switch

#FC 427

#FC 527

• Direct replacement to
IBM PC power supply

• High air flow, low noise fan
· ® Pending .
• Outstanding quality,

1 yr. warranty

140 W.(MAX)
POWER SWITCHER

#FC 135-40 Fully Tested

I
~ ~u;~:~
~'

11I1~ ',~~
~

11900

#FC-130 40
130 Watt power supply for

PC/XT

169.00

#FC 5192,
200 WATTS (max.)

• +SVl19.8A, + 12V17.3A
-SVl1A, -12V11A

• 110/230 VAC Switchable
• Come with 4 Drives Connector
• @ Pending
• ONE YEAR WARRANTY
• Fully Tested in U.S.A.

.~~~!~2/~Rc;M~!/;:9~~8TIO~NFORMAnoN & CAUF RES [41514~171
FOR YOUR IBM PC, XT, AT OR COMPATIBLES ORDER TOLL FREE: •

-Dealer & OEM Are Invited- [800] 821-9771 =sc
~~I'P."P.~

• Fully Tested in U.S.A.
• Good for Faraday, nrc

Megaboard, and other PC/XT
compatibles

• Back side on-off switch
• Use cabinet FC 630
• 110/230 VAC convertible
• @Pending

~------~~~

• IBM'" PC/AT identical dimension
• Heavy duty metal frame & front

plastic panel
• Completed hardware and accessories
• Use our power supply FC-5192 and

keyboard FC 527

79.00

• Rear side on-off switch position
• Good for Faraday, DTC megaboard

and other compatibles
• 6 or 8 slot on rear panel
• Use FC-130-40 power supply

#FC-630 A

99.00

#FC-630 A-2

• IBM@ PC/XT identical dimension
• Righthand side on-off switch

position
• Hardwares included
• 7 & 8 slot rear panels. Good for

0.75" or 1" apart slot connectors
• Use FC 135 40 power supply

139.00
I- '-

11I1111111I11I11111I11111111""'""1111-

#FC 630 A-T

IBM PC, XT ADD-ON CARDS

TERMS:
Minimum handling & shipping $6.00

1. Please call for actual charges.
2. CA Res. add 6.5% tax
3. A RMA NO. is required for return

merchandise, unauthorized return
goods will be refused.

4. Restocking charge 15%
5. Prices subject to change without notice
6. Not responsible for typos

• Dot Matrix Thermal Printer
• 80 Standard Character/Line
• 40 cps (DC 6V) 50 cps (AC)
• Battery Back-up
• 55 db noise
• Centronic Type Parallel Interface

Limited Stock On Hand!

•_ ........_•.4L.,•.p- ·11~·x4~·x1V.·
"" • 2.2 pounds weight

64K RAM (150 ns) 800/9 pes.
Piggy back 128K RAM

for PC/AT 5350/9 pes.
256K RAM (150 ns) 4400/9 pes.
8237A-S.. . 3"/ea.
8284A .150/ea.
2764 . . 350/ea.

Get a Full Function
PRINTER at 99.00

(Listed 199.00)

Comes • 25-36 pin cable adapter
with: • 4 Batteries

• 1 roll paper

69.00 49.00

Clock Only

FC 940 RS232C/
REAL TIME

CLOCK

• To 9600 Baud
• Battery Back-up

Teac. ~ Height
659.00

(w/Cable
Controller)

FC 530
Monochrome
Controller
w/Printer port
• 8 x 25 Screen
• 9 x 14 Character Box
• 7 x 9 Character
• TTL level of output

MORE••..•

• 384K Multifunction Card 119.00

• RS232/Printer Card 79.00

• Color Graphic Card with
Printer Port 159.00

• FC 830 (512K Memory Exp 89.00

Card &,K)

Teac. ~ Height
489.00

(w/Cable
Controller)

149.00

- .... 1i~, • ~ •

'f • - •

199.00

DTC 5150 BX Hard
Disk
Controller
• Up to 2 Hard

Disk Drives
• Fully Buffered

I/O Bus
• Built-in ECC..

• Hard Disc Drive Cable (34 pin-34 pin) 19.95

• Floppy Drive Cable 11.15

• 9 Pin D Type to 25 Pin D Type for PCAT 29.°0

• Printer Cable 25 Pin D Type to Centronics 19.°°
• RS232 to RS232 Cable 19.°0
• AC Input/Output Power Cord 3.°0

5%" FLOPPY
Teac/Panasonic

DS/DD

95.00
(Drive Only)

Monochrome

- .--,,_.-
._ .. -::~IU.,

,':-- _~o-· ---- .. ~ .....

59.00

· I·
,

109.°0

• 12", TTL Level
• 1000/800 Lines
• 2000 (Characters)

Monochrome/Graphic with
Printer Port, CT-6040
• 80 x 25 Text mode
• 720 x 348 Graphic mode
• Can run Lotus 1-2-3
• 64K Graphic Display memory
• Monitor & printer interface

FC 230 Floppy
Disk Controller
• Drives 4 x 5Yo" FDD
• IBM fully

compatible
• w/cable
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RS-422
Communications Board

• For IBM-PC/AT/XT and
compatibles

• Dual RS-422 serial interface
• Programmable to 56k baud
• Differential drivers to 4000 ft.

in $345.00
W QUA TECH. INC.

478 E. Exchange Sl. Akron OH 44304
(216) 434·3154 TLX: 5101012726

NOWCHERE!
CROSS SOFIWARE

for the NS32000

Also AlJQilablefor IBM PC

INCWDES:

* Cross Assembler *
* Cross Linker *

* Debugger *
* N.S. ISE Support *

* Librarian *
* Pascal Cross Compiler *

* C Cross Compiler *

U.S. prices start at $500

SOLUTIONWARE
1283 ML Vlew·A1vlso Rei.

Suite B
Sunnyvale. Calif. 94089

408/745-7818 " TLX 4994284

USR Courier 300/120012400. $469
USR Password 300/1200.... $229
USR IBM 300/1200 IBM int. $299
Anchor Express 300/1200 .. $279
Anchor Volksmodem 12300/1200 $179
Anchor Mark XII 300/1200. . $220
Anchor Mark X 300. $ 99
Heyes 1200 The standard. $399
Heyes 1200B IBM Int... .. .. .. .. .. $379
Multltech MT 212AH2 300/1200. $349
Mullilech MT 224AH 300/1200/2400 .. $559
Cermetek security w/callback security $599
Cermetek 1200PC IBM int. $349

DATA BROKERS.... THE MODEM EXPERTS
3535 Roundbottom Rd. Cinti.. OH 45244

Inquiry 304 Inquiry 344 Inquiry 106

• 008 File Access :
CP/M-80
IBM PC OOS

• Language Interlaces:
C Pascal
PUM Fortran

Options:

• Resource Manager
• Butter Manager
• Integer Math Library

• No royalties
• Source code included
• Fault tree operation
• Ideal for process control
• Timing control provided
• Low interrupt overhead
• Inter-task messages

Real-Time Multitasking Executive

AMX t",8080 $ 800 us
8086 950
6809 950
68000 1600

Manualtsoecltyprocessor) 75

41, KADAK Products Ltd. i:?e~ 6~:'s~~~g
w206-1847 W. Broadway, vancouver, B.C.• Canada V6J 1Y5

Inquiry 206

PC HORIZONS, INC.
1701 E. EdIngIlrl.!'8. A6, santa Ana, CA 92680

",411U-63t1

Inquiry 281

~
KEYBOARD PROTECTOR

Remains in place during keyboard use. Prevents
damage from liquid spills, dust. ashes. etc. Fits
like a second skin. excellent feel. Available for:
IBM-PC. AT. Apple (all). Compaq. Model 100.
NEC 8201. C64. Zenith 150. DEC. Kaypro and
many others. Send 529.95. check. M.O.• Visa
& MC include expo date. Specify computer type.
Dealer inquiries invited. Free brochure avail.

Merritt Computer Products, Inc.
2925 LBJ Fwy. #180 / Dallas, Texas 75234

(214) 942-1142

Inquiry 237

AMBERCRTs

.~.Ls..Iey-St Clslr
• I..." ......tl•• Sylllm•. loc.

132 W. 24lb S'-
Now York. NY 10011
I. Now 'I1Irk call 212 919·81T8

o Eliminates strobe,
flicker. and eye laligue

o Made with Lead/Stron'
tium impregnated glass
thai stops X-ray
emission

o Available in slow decay
green or medium decay
"European Ambe(' (the
standard in Europe)

o High'contrast double
dark lace glass that also
cuts U.V. radiation

o Tube lace is e,chod to
stop glare

Now. you can easily up
grade your monilor to ex
ceed European standards for
persistence and color with
the inslallation 01 a Lang'
ley'S,- Clair Soft'View
CRT! Available for lhe TRS
80,'" TeleVideo,'" Kaypro,'"
Healh,'" DEC,'" Zenilh.'"
IBM PC,'" Apple III'" and a
wide variety 01 Oiller
monitors.

TO ORDER:
CALL 800
221-7070

o Ideal for word processing
and programming, yet
fasl enough for games
and graphics

o Warranted lor one full
year against manufactur
ing defeclS or lube
failure

o Comes with a 30'day
money back guaranlee

o Easily installed (comes
with premounted
hardware)

C.II lOW II orur yo.r S.II·
Vlow'" CRT lrotII LUI
Ie,-St Clslr - S99.95
Plus 57 lor packing and
UPS Shipping (517 lor Over
seas. Parcel Post or UPS
81ue Label). Add sales tax
wllere applicable. Visa/Mas
lerCard orders welcomed.

FREE SOFTWARE
FROM THE PUBLIC DOMAIN

User Group Software isn't copyrighted, so no fees to
payl loo0's of CP/M and IBM software programs in
.COM and source code to copy yourself! Games,
business. utilities! All FREE!

Rsnt Buy
IBMPe-SIG 1·310 Disksidss 400. 800.
IBMPC-BLUE 1-116 DI.kslde. . . . . . 145. 375.
SIGIM UG 1-222 Disksld.. . . . . . .. 130. 625.
CP/M UG 1·92 Disksids. . . . . . . . . . 45. 250.
PICO NET 1-34 DlskslMS . . . . . . . . 25. 100.
KAYPRO UG 1·39 Disksld.s . . . . . . 45. 90.
EPSON UG 1·39 DlskslMS . . . . . . . 45. 90.
Commodo~ CBM 1·28 Disksld.s. . 25. 65.

Public Domain User Group Catalog Disk $5 pp.
(payment in advance. please)

Rental is lor 7 days after receipt. 3 days grace to
return. Use a credit card. no disk deposit.

Shipping, handling & insurance $950 per library.
(619) 941-0925 Ord... & Tschnlcal (9 to 5)
(619) 727-1015 24 Hr. 3 Min. Info R.cordlng

Have your c.redit card ready!

National Public Domain Software

'.

1533 Avohill Dr. IIlIJI'III
Vista, CA 92083 ..

BBB lAM Exl

Macintosh™

512K
IDdlMksdrife.

--.ff $1995
j ....::-:".,'_..-../3-'.

~-------=

Call for prices on other Macintosh products.

D PC'S UMITED
__nus. ......_'. CAIlI U-.....

, .., .. '-' 110200 7.712
II..............~ ......

_~..!.~~.,. Ad number 407 A

LJ c'~,~::":'~ ~::"~:4 rt~::~ ..:::;t:..··l:~~::~::,~:lr LJ
No ' .. re'...... 10. VISA Of M.... r(.oN. '" .....Ioa"'. fof~rk •• h'rtu.

Inquiry 268 Inquiry 289
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RS232C IBM PC Comp8tlble
PIlper Tepe TranemltterlModel 812

Stops and starts on character at all speeds,
uses manual control or X-on. X-off 90-26
volt, 50-60 Hz power. 50-9600 baud. up to 15
char/sec synchronous or asynchronous;
gated internal or external clock, RS 232C.
current loop or parallel output, reads 5-8 level
tape, 7-11 frames per character, even or odd
parity. Desk top or rack mount.
Addmaster Corporation, 415 Junlpero Serra
Drive, San Gabriel, CA 91776, (818) 285-1121,
Telex 674770 Addmasler SGAB

6800 Family Universal Machine
Independent Assembler

MOPI:
A unique software development

system.
The only assembler capable of

generating machine code for any 8
or 16-bit micro using; a universal
set of instructions. including proce
dural, the manufacturer's or user
defined instructions.

The first assembler to implement
a proposed AL Standard, applicable
to any computer; simplifies learn
ing AL, reduces development time,
offers limited portability.

Simple enough for a beginning pro
grammer, sophisticated enou~h for
experienced computer profeSSIOnals.

For CP1M or PC-DOC - $195
VOCS

P.O. Box 3705
Mpls .. MN 55403

Inquiry 8 Inquiry 392 Inquiry 385

:" :...

Add-on Products for IBM PC®

Call For

DEALER'S
ADVANTAGE

~

10 •• IlIrf DI.k Kn Iwnk "."U.I I5DO.
ZO •• IlIrf DI.k Kn Iwnk ...."n.1 1150.Fl.", c••"n. Clrf 150.
C.I" Sr",klea C.fIRS...f NTSC C"",,·I 195.
• _ .... S,,,,klea C.d 110D.
....." Con wnk Z51K 1150.

MINIMUM OF TEN BOAR OS
100 lalk DI.kllt. DIIDD 195.

CRANE Associates, Inc
3928 S. Sepulveda Blvd .. Ste. 12

Culver City. CA 90230
(213) 390-9840

SAVE TIME AND MONEY WITH
LOW COST PI·SWITCH BOXES.

~ Starting at $59.95~
~ a
-Quickly shares your computer among
multiple terminals, printers, moderns, etc.
with just a flick of the wrist.

-Compact black & beige aluminum
enclosure features a high quality rotary
switch with rear mounted connectors.

-Serial R&232 Models have fem. 2!).Pln Conn.
(Lines 1·7 & 20)

f'\.02·5 sw"c:Me 2 10 1 S5II.85
f'I.03.5s~ 310 1 71.85
PI*S S~c:Me5 to 1 1011.116

-Parallel models have fem. J6.Pln cent. conn.
f'\.02.p S~c:Me 2 to 1 M.85
Pl*P sw"ches 4 10 1 154.85

-Dealers, schools & custom inquiries welcome.

-One Year Warrantee. COD. VISA. MlC.
-Shipping UPS $2.OOIea. AIR $4.OOIea.

~Q
7301 NW 41 5t.

lUl MIAMI, FL 33166
(305) 592·6092

Inquiry 323 Inquiry 95 Inquiry 348

$ 4.49
2.95
1.10

$17.50
9.10
3.30
5.25
2.95
2.75

Crescent Com, Inc.

CONTACT US TODAY!
Remarkably

LOW Prlces
Very Competitive

• IBM PC, XT, AT and peripherals
• ALL APPLES including

"Fat" MAC and peripherals
• COMPAQ Computers
• Most Popular Software

Call TOLL-FREE
1-800-325-1287
California Only
1-800-492-3003

Telex 855771

Cre.cent Com, Inc.
3517 Ryder Street

Santa Clara, CA 95051
408-738-2480

B087-3 MATH $125.00
B087-2 COPROCESSORS 150.00

DYNAMIC RAM
2S6Kxl 120 ns
2S6Kxl 150 ns
64Kxl 150 ns

EPROM
32Kx9 250 ns
32KxS 250 ns
16KxS 250 ns
SKxS 200 ns
SKxS 250 ns
4KxS 250 ns

STATIC RAM
6264LP-15sKxS 150 ns $4.75
6116LP-3 2KxS 150 ns 1.95

~oog:r~~~~~a~ .!lPOO
MICROPROCESSORS UNLIMITED

~~s~~~~~··(918) 267-4961
Price. shown .bove .r. for July 30, 1985

F""-c.-lDro.n.-l~.i"Ior;w....,IOcr.'9'''''''~~Ot~~on

::.:-~~~~-=r-PM~~~--:==-:-t;=.....,..... .........e.-~AM.. aoo,orPlbtlyDnlfl1lt5.OOl

3921 PURDUE POAD
DAyTON. OHIO ~~42e

P.D.Q. CABLES

~. IBM PARALLEL cENTRONICs------s25.ee
~' IBM SERIAL PRINTER CABLE-----SI9.99
~' IBM SERIAL FOR MODEM---------SI9.99
0' STRAIGHT PARALLEL CENTP~JICS-S29.99

6' RS232C-----------------------SI9.99

t-.Jc:. higher' qual i ty
co~puter cables on
the- rna.r-Ke t: today I ~

METALIZED HOODS
FULL'y SH I ELDEC'"
POSITIVE STRAIN

RELIEF
11313% GUARANTEED

IF THERE IS A CABLE
NEEDED, P.D.Q. CAN

CONSTRUCT AND
GUARANTEE IT!

CALL
<513>254-8755

Inquiry 290 Inquiry 249



IBM PC SPECIALS!
IBM PC, 256K, One Half Height
320K Disk Drive DS/DD, Persyst
Color Card With Printer Port,
Taxan Green Monitor, DOS 2.1,
PLUS a 10MB Hard Disk Sub
System All For:

$2599.

" 'i- \

4::' '
-~~

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1, 130 Watt Power
Supply, 20MB Hard Disk Sub
System All For:

$3299.

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS2.1, 130 Watt Power I

Supply PLUS a 10MB Hard Disk
Sub System All For:

$2899.

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1, 130 Watt Power
Supply, 10MB Hard Disk Sub
System, PLUS 10MB Tape Back
Up System All For:

$3499.
I

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green
Monitor, DOS 2.1, 130 Watt Power
Supply, 20MB Hard Disk Sub
System, PLUS 10MB Tape Back
Up System All For:

$3899.'-- ."...--..,,_.,.---1''---:- ---'

MONITORS MODEMS MULTIFUNCTION BOARDS

Many other products available, Please call for Low, Low Prlcesl

(714) 838-7530
2640 Walnut Avenue, Unit K, Tustin, California 92680

GENERAL

AST I/O MINI CARD, 1-SER. $150.00
AST SIX PACK 64K. 1-SER., 1-PAR. _ $265.00
AST PREVIEW $309.00
AST ADVANTAGE CARD

128K FOR AT $495.00
ALR CHALLENGER CARD

128K FOR AT $395.00
PERSYST COLOR

PRINTER ADAPTER $179.00
PERSYST MONOCHROME

PRINTER ADAPTER $199.00
PERSYST BOB CARD $395.00
HERCULES COLOR

PRINTER ADAPTER $179.00
HERCULES GRAPHIC

PRINTER ADAPTER $325.00
STB GRAPHIC PLUS II $325.00
IBM COLOR GRAPHIC ADAPTER _ $225.00
IBM MONO PRINTER ADAPTER __ $230.00
GENOA SPECTRUM GRAPHIC CARD $349.00
ORCHID TURBO-186, 128K $975.00
ORCHID DAUGHTER

TURBO-186, 128K $219.00HARD DISKS & TAPE BACK-UP UNITS
(EXTERNAL)

DRIVES

HARD DISKS

HAYES SMART MODEM 1200 $459.00
HAYES SMART MODEM 300 $209.00
HAYES 1200B PLUG IN CARD __ $399.00
HAYES 2400 BAUD MODEM $714.00
POP COM 1200 EXTERNAL $375.00
AST REACH MODEM $389.00
QIC MODEM INTERNAL $275.00

TANDON TM-l00-2 DS/DD $155.00
TOSHIBA SLiMLINE DS/DD $139.00
TEAC SLiMLINE DS/DD $139.00

10MB SUB SYSTEM INTERNAL__ $750.00
EXTERNAL __ $925.00

20MB SUB SYSTEM INTERNAL__ $975.00
EXTERNAL __ $1150.00

40MB SUB SYSTEM INTERNAL__ $1295 00
EXTERNAL __ $1475.00

10MB HARD DISK
W/10MB TAPE BACK UP $1250.00

20MB HARD DISK MAXELL DISKETTES MD2 $35.00/box
W/10MB TAPE BACK UP $1475.00 MAXELL MD2-HDM FOR AT__ $65.00/box

40MB HARD DISK CONTROL DATA DISKETTES _$30.00/box
W/10MB TAPE BACK UP $1795.00 KEYTRONIC KEYBOARD KB 5151 _ $189.00

AMDEK 300 Green $135.00
AMDEK 300 Amber $149.00
AMDEK 310 Amber W/TTL Plug__ $165.00
PGS HX-12 $465.00
PGS MAX-12 $185.00
PGS SR-12 $625.00
TAXAN #115 Green Composit $125.00
TAXAN #116 Amber Composit __ $135.00
TAXAN #121 Green WITTL Plug__ $149.00
TAXAN #122 Amber W/TTL Plug __ $159.00
TAXAN #425 COLOR MONITOR __ $449.00
TAXAN #440 COLOR MONITOR __ $569.00
IBM MONOCHROME DISPLAY __ $260.00
IBM COLOR DISPLAY $590.00

PRINTERS

OKIDATA 182 $235.00
OKIDATA 192 $385.00
OKIDATA 193 $599.00
OKIDATA 83A $555.00
OKIDATA 92P $385.00
OKIDATA 93P $599.00
OKIDATA 84P $725.00
OKIDATA 2350P $1925.00
OKIDATA 2410P $1899.00
NEC 3550 $1550.00
NEC PINWRITER 80 Col. $699.00
NEC PINWRITER 130 Col. $899.00
EPSON LX 80 $249.00
EPSON FX 80 $399.00
EPSON FX 100 $525.00
EPSON RX 100 $399.00
EPSON JX 80 $525.00
EPSON LQ 1500 $925.00
COMREX CR 420 $1895.00
TOSHIBA 351 $1275.00
STAR MICRONICS SG 10 $259.00
STAR MICRONICS SG 15 $395.00
CITIZEN PRINTER MSP-l0 $375.00
CITIZEN PRINTER MSP-15 $585.00
CITIZEN PRINTER MSP-20 $545.00
CITIZEN PRINTER MSP-25 $740.00
JUKI LQ 6100 $425.00
JUKI LQ 6300 $745.00
BROTHER HR-25 $665.00
BROTHER HR-35 $895.00
DYNAX DX 15XL $389.00

Prices & availability subject to change without notice - IBM is a re9istered trademark of IBM Corporation
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AT LAST'. FULL IMPLEMENTATION of the original ELIZA program is
now available to run on your microcomputer!

Crealed at MIT in 1966, Ell ZA has become the world's most celebrated
artificial intelligence demonstration program. ELIZA is a non-directive
psyChotherapist who analyzes each statement as yOU type it in and then
responds with her own comment or Question-and her remarks are
often amazingly appropriate!

Designed to run on a large mainframe, ELIZA has never belore been
available to personal computer users except in greatly stripped down
versions lacking the sophistication which made the original program so
fascinating.

Now. our new microcomputer version possessing the FULL power and
range 01 expression of the original is being offered at the introductory
price of only $25. And if you want 10 tind out how she does it (or teach
her to do morel. we wilt include thecomplele SOURCE PROGRAM lor
only $20 additional.

Order your copy of ELIZA tOday and you'lI never again wonder how to
respond when you hear someone say, "Okay, leI'S see what this com
puter 01 yours can actually do!'"

eliZA IS AVAILABLE IN THE FOLLOWING FORMATS:

1 5)( inch disk for the 48K Apple II. II Plus, lie or IIc
$25 lor Protected Version-$45 for Applesoft Source Version

2 5J.: Inch disk lor the 64K IBM Personal Computer
$25 lor Protected Version-$45 lor IBM Disk BASIC Source Version

3 5J.: lOch disk or tape casselle lor the Commodore 64 (specify which)
$25 lOr Protected Version-US for C-64 BASIC Source Version

4 Standard 8 inch single density disk for all CP/M based computers
$25 for ElIZA.COM-$45 with Microsoft BAStC-80 Source

5 5~ lOch disk for most CP/M based computers (specify computed
S2510r EUZA.COM-$45 with Microsoft BASIC-80 Source

Please add $2.00 snipping and handling to all orders
(California residents please add 6% sates tall)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP

~
921 North" JoII, ',e"e. Dep' B ~.~

..,... Los Angeles. CA 90046
(2131656-7368 (213\654·2214
MC, VISA and checks accepted

CONVERSE ;~~~ COMPUTER

.IBM PC/XT COMPAnBLE (AND MOST CLONESI
• CONNECTS BETWEEN KEYBOARD AND THE PC
• NO CARD SLOT REQUIRED/SIMPLE INTERCONNECT
• NO CUSTOM SOFTWARE DRIVERS REQUIRED
• HIGH FIRST READ RATE
• READS DOT MATRIX & PRINTED BAR CODE LABELS
• CODE 3 OF 9, INTERLEAVED 2 OF 5. UPC
• AUTOMATIC BAR CODE SELECTION
• AUDIO AND VISUAL INDICATORS
• READS HIGH, MED. AND LOW DENSITY LABELS
• SWITCH SELECTABLE OPTIONS$495
• SELF-TEST DIAGNOSTICS ea.

PC/MS DOS BAR CODE PRINTING SOFTWARE $79 ea.

AMERICAN MICROSYSTEMS
P.O. BOX 830551, RICHARDSON, TX. 75080

•
(817) 834-9659 _

~ MASTERCARO AND VISA ACCEPTED ...:

Eclipse. Systems
223 Matthew Road

Merion Station, Pa. 19066
(215) 664-2419

Get the ProDOS'· advantage for

+
all your Aztec C65'· programs

VIX is a UNIX like operating system
designed to run Manx's Aztec C65 software
under ProDOS. With ViX, programs
running under the SHELL will run under
ProDOS including c65, cci, as65, asi, In,
mklib and others. System includes:

• Standard utilities: cat, cp, date, I, mkdir,
ren, rm and stty.

• An improved library written in 6502
assembly.

• A fast sCreen editor with undelete, auto
indent, work wrap and more.

• Source code to entire system except
editor.

VIX - $49.95 + $3.50 shipping
Balanced binary tree data base library- $75

b-tree with source-$350

Inquiry 130 Inquiry 16 Inquiry 26

Q

• powerful 5 amps/ • acceleration
winding deceleratlon

• RS232 Interface • 1-4 axis moves
Standard Version with BASIC $985
16K BASIC with Battery Backup $1335
CNC VERSION $1950
Stepping Motor Tips Cookbook $8
CNC Manual $12

CENTROID (814) 237-4535
Box 739, State Coli , PA 16804

• Password Protected Subdirectories
• Hides files-makes files Read-Only
• Runs on any PC or compatible

with Hard Disk under DOS 2.0 or
Higher-

• Eas to use - onl $79.95

controls up~ ~
10 4 motors ~~41

from any CRT, ~~ f"!
..rmlnal;<1('~/:\
computer ~.N-

f'~

o tp~~
MOTOR

CONTROWR

NEW LOCKIT II

• Reset without turning off power
• Eliminate turn-on & Reboot wait
• Saves time, frustration & damage to

PC & PC/XT $89.95

Specify PC or XT, MC/VISA
SECURITY 16 Flagg Place
MICROSYSTEMS Suite 102B
CONSULTANTS S.I., NY 10304

(718) 667-1019

Inquiry 327

Inquiry 58

52.05 ea.

51.11.a
51.2gea
53.15 ea

3M Diskettes
Lifetime Warranty
TIRED OF WAITING

FOR SERVICE AND PRICE?
9 out of 10 SURVEYED

DISK BUYERS PREFERRED

NORTH HILLS
#l IN SERVICE AND PRICE

1-800-328-3472

NORTH HILLS CORP.
INTERNATIONAL

3564 Rolling View Dr.
White Bear Lake, MN. 55110

MN. call collect-612-770-0485

Data Exchange
Dept. B, P.o. Box 993
178 Route 206 South

Somerville, N,J. 08876

(201) 874-5050

Formatted and hard sectored disks
in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

A-4rn

3.51 SS
Micro

in Stock - Immediate Shipment.
Mastercard, VISA, Check or Money Order.

Add $3,00 shipping charges per each 100 or part
Add $2.50 additional for C.O,D. shipments,

N.J. residents add 6% sales tax,

DS/DD
Soft
High Density
(IBM - AT)

SSI DD
Soft

51lfl @BASF14 FLEXYDISKS
10-90 100 +

51.0gea
51.25ea
53.05 ea

Inquiry 101

PC EXPANSIONS

• Multi-user Database!
• Powerful!
• Multiple Operating

System Compatibility!
• Attractive Dealer

Pricing!
• Full Dealer Support!

Dc3tatrex IS a lrademark of Data Access

Dealer Inquiries Invited

24000 Telegraph Road
Southfield. Michigan 48034 USA

(313/ 352-2345

AST SixPakPlus (64 k) . . . . . S259
SixPakPlus (384k) . S299
MegaPlus (64k) S269
Advantage (128k). S419
Advantage (1.5M).. . S679
I/O Plus S129
Penet . starter kit. S809

Quadboard (64k).. . S199
Quadboard (384k). . . . S249
Quadmeg·AT (128k) . . S319
Quadmeg-AT (2M) S669
Quadport-AT. S105

HERCULES graphics board S319
Color Card with PP. . . . . SI 59

HAYES Modems: 2400. . Scali
Smartmodem 1200. . S409
Smartmodem 1200B S379

Set of 9 chips (64k) SI 0
256k chips (each) S5
8087 chip. . S119
Maynard Disk Controller. S100

Sandstar Series. . . . ..... Scali
Internal Hard Disks from. .. S679
MaynStream tape backup from ... S979

Qume 142A. . S109
Teac FD55B. . S109
Tandon TM100·2 . . S109
CDC 9409. . S119
Verbatim Datallfe disks (10) S25

VLM Computer Electronics
10 Park Place. Morrislown, NJ 07960

(201) 267·3268 Visa, MC, Check or COD.

Inquiry 66



BU6BTA087 Retail: $595.00

VlASYN/
. CompuPro

_'" .,:l..,~..!'. ~ JJ.- •. r":)~

"~'i-'
.' j"

'- ,", .
.' ...

-- ~ . ~ .....
INTELLIGENT DMA HARD DISK

CONTROLLER FOR ST500
COMPATIBLE DRIVES

$499

VlASYN/CompuPro

• Increase System Speed 3500%!
• Auto Format • Auto Size

• IEEE 696/S-100

$499 Ea.$450 Ea.
FOR 2 OR MORE

BU6BTAD72 List Price: $695.00

5lf4" Floppy Disk
Drive Cabinet

I
) DRIVESNOT

INCLUDED

Dual
)V2-He;9hl

5V @ 1A 12V @ 1.5A

BUJMR2SV5 (7Ibs.) $65

25 Pin 0 Connectors
MALE FEMALE

BUCNDDB25P BUCNDDB25S

50: $1 each 50: $1.50 each
100: 95<: each 100: $1.25 each

1000: 90<: each 1000: $1 each

SHIELDED HOODS
25 pes 100 pes 1000 pes

$1.20 $1.10 $1.00
Ilch each Ilch

BUCN0P25HS· Order i. luet ••ni,," ., ~...lItllS Ib..

20Mbyfe Add-On Hard
Disk For Your IBM PC

and Compatibles
Comes Complete With Half High
Disk Drive, Controller, 6 Cables

INTERNAL EXTERNAL

$599 $799
BUPRIPCSUB201 BUPRIPCSUB20X

~ Include $5.00 (lntemal), $9.00 (Ellemal) lar Sblpplnl.

IRVINE ~ I,~~~R'TY£1ELEC-;R;~S l.l SAN JOSE
18241 Me Durmott, Mall Your Order To: 452 W. Trimble Rd.,

Irvine, CA 92714 9161 Deering Ave., Chatsworth, CA 91311 San Jose, CA 95131
(714)660-1411 INDUSTRIAL: (818)709-5111 RETAIL: (818)709-5464 (408)946-7010

MINIMUM PREPAID ORDER $25.00. Terms U.S. VISA, MG, BAC. Check, Money Order, insurance. Orders over 70 Ibs. sent freight collect. Just in case, include your phone
U.S. Funds ONLY. CA residents add 6%, 6V2%, or 7% Sales Tax, depending on your local number. Prices subject to change without notice. We will do our best to maintain prices
rates. Inctude MINIMUM SHIPPING & HANDLING of $3.00 for the first 3 Ibs., plus 50¢ for through September 1985. Credit card orders will be charged appropriate freight. We are
each additional pound (25¢ if within Calif.) Plus 25¢ per $100.00 value of your order for not responsible for typographical errors.

TANDON 55-2
51/4" - 40 Track

Double Sided
1/2 -Height Drive

$79 $69 Each
EACH FOR 2 OR MORE
BUTND552 (Sh. wI. 3 Ibs.)

WYSE 50

HERCULES Video
Cards

High-Res Monochrome
Graphics Card $399

BUHECGC

NEW Color Graphics Card

$1 79
XT-Compatiblel

BUHECCOLOR

$499 Ea.$479 Ea.
FOR 2 OR MORE

BUWYS50 LIST PRICE: $695.00
(Shipping weight 32 Ibs.)

'.If'o/,>..:.0 .. _

V ORDER TOLL FREE (BOO}423-5922 (NOW IN CALIF. TOO!!)



"OS~9 is a trademark 01 Microware and Motorola.

FLOPPY/HARD DISK SYSTEMS AVAILABLE!

PERIPHERAL TECHNOLOGY
1480 Terrell Mill Rd., Suite 870

Marietta. GA 30067

VISNMASTERCARD/COD 404/973-0042

6809-BASED SINGLE BOARD COMPUTER
The PT69, a powerful computer system on a single
board, performs equal to larger and more expensive
systems, It features:

• OS-9 L 1 Operating System available ($200)
• 2 RS232 Serial Ports (6850)
• 2 8-bit Parallel Ports (6821)
• Time-ol-Day Clock (146818)
• 56K RAM; 4K EPROM (2732)
• DS/DD Floppy Controller Chip (2797)

PRICE: $289

Inquiry 291

IBM PC"* COMPATIBLES
AND APPLE lIe*

ROMDISK Is an EPROM diskette and
disk drive emulator.

• Diskless control and communications
systems

• Dedicated workstations for improved
productivity

• Solid state reliability and performance
• Self contained control and EPROM

program circuitry

• <'C 'co MS DOS' ,~"..,,,, IFI
ROMDISK PC-I (I80K) 5495
ROMDISK PC-2 I360K) 5595
ROMDISK A for lie (I44KI 5349 i MSAo .1
CURTIS, INC. 22 Red Fox Road
St. Paul. MN 55110 612/484-5064

• rSM PC and PC [)()S IS a regIstered trademark of IBM
C0rJXJration. MS DOS IS a registered trademark of
MICrosoft CorporatIOn, Apple / Ie is a registered
trademark of Apple Computer CorporatIOn.

Inquiry 97

Priced as low as $59 each
Money Back Guarantee

Not Copy Protected
No Royalty

702 Washington Street Suite174
MarinaDel Rey, CA90291

(213)306-3020

STERLING
CASTLE

save Time & Money with

Help Message System™

B- Plus Tree Sub- System™

Screen Builder System™
EZ ScreetP'

MBASIC
programmers

Inquiry 351

ffiMAT3Mb
COMBOCARD

wrm LIFEl1ME wARRANlY*
i '1l'

.... -- .
- -_ w ".~"'"

The M MuIdfuncdon Card _canp you up to

3Mb ofadded rnemo<y pIuo added 110 Cealun:s.
Expandable from IJllI( to 3Mb. Ml_,,)OO """ il"IBM,qCorr\JOl·
ib~" Par.iJIelPolt· SerialPolt" Spooi<r' SlJAlOl1SIBM~ISK' u.er
IJpgradabIe " Parity Oteddng SIaOOant • Split Memo<y _ng
CIlmpIele with IJllI( RAM, Serial and Par.iJ1eI Polt .. 5299
AT RAM Exparoi<ln Can! (01().. .5109
M1itionaI RAM .>2ibble at our low pria5. OTIIER ADD ONS 384K
RAMI C1od<, Sl2K RAM Can!, SpooIe:s, RAM CanIs '" PI'Q and"""'-

&ApparoUrc,
NJOON/IIC)ONIH;)ONNfOONAHDON

4401 So. Tamarac Parl<way I Dem<r, CO ~237/30Y741·1778

ORDERING AND DEALER INRJRMAllDN
8OOISZSo7674

SIon5 in Dem<r& O1icago I 'Dn all canlssoldaltfrJune I, 1984

Inquiry 22

Now UNIFORTH is b~/lc!'r /1t4n ~verl

Irs been ~iKled to tne fORTH-8J StiW'dard and l'ktended with lots of
MW programming tools that will 5a'I! you time and frustration

~ No vague !fTor messages.
- No jlJTlping bact and forth between lMlFORTH

and yOU' operat ing system

It'S all there, tn one comprehensive package:
It Prioritized Multitasking It Multi-file Video Editor
II Flo~ting-Polnt Arithmetic II POw~rul String Package

ItTeJll file SeJppof"t

Plus, the ability to cooy tilts, search dirKlories. compile what~!r'

The Pro'~slonal comes with a uniQUe SOO-Pitge Users/PrOCTamm~

Guide that will Ind you painlessly (rom the basiCS to the Mart. of fOOTH::1 find lots of examples and lJroq-amming hints inside tM ivory slip

Need more? Some of the options we orrt'!'" inclUde
" Tel.commoolcations " Graphics
" Cross-Compll~ " Star Catalogs

TM UNlfORTH Professional is tw"ilable for most
perSONlI Computt'!'"5 and DEC mini~computt'f"S.

Pricesstarl at only $1951

For more inform"tlon. cal1 or write for 0I.r frH 16-page catalog We
g,arantee that you'll enjoy using LI\IIFORTH • or yOIS money back!

UNIFIED SOfTWARE SYSTEtlS
POBox 2644, New Carrollton, f"1) 20784

(30 I) 552-9590

Inquiry 374

<6CW TBABSWlIST
COIlPU'l"BB. PRODUCTS

PCIU
compaWI1e

to
IIJI

$1800.00
• 640K RAM • 130W Power Supply
• 2 HH FDD/CTR • 2 parallel 2
• game port serial ports

• case • keyboard
• Clock calendar

0pt1cma: • 8087 • color adaptor

• HDD w/CTR card

• 64K DRAM
• 256K DRAM

(Dealer Inquiries Invited)

(408) 292-4800

Inquiry 369

$ 65.00

200.00
15IJ.00
65.00

495.00

995.00
95.00

RS-232 TO 9-TRACK TAPE
ST-1 Streamer Interface
for Streaming Tape Drives

~

Gentian Electronics Ltd.
1-613-836-3987

Baud Rate to 19.2 KB
ASCii or EBCDIC Code
7 or8 Level
Block Length to 4096
Read and Write

1/2 HEIGHT Flappy Drives.
80287 FOR AT ...•...•
8087 M.th Caprac:essar
AT TURBO KITS
Winc:hester Cantraller Cilrd
4164 .
EPSON FX-100 .

COLORCAROS
HAYES 12008 ....
AT 360K 1/' H.i.ht

1 0
IBM CompatIble

m b Winchestor
HARD DRIVE

20mb ~~go;~~t~ble

41256

1-800-237-5758
V_d•• Lin. SALES EXT. 503 .::...._,
.13-Me-31.3 ....

40.00
45.00
75.00

299.00
220.00

APPLE Compatible

1.8.M. Compatible

Z 80 Cord
80 Column Cord
I.e. Tes/a
I1ll Writer Cord
Gmphic I1ld Cord (includes gmphic progmm)
Prom 8200 Progmmma (Fast Unil.</SQI Type

Eprom & Prom Progmmma)
fvr Eprom: 2n6-27512; 2516-25512; (No Adapta Needed)
fvr Prom: 63xx, ;lISxx, 14Sxx, 18Sxx, 24Sxx, 28Sxx,

82Sxx, 87Sxx,
l",lude RS232 Interfact Ie's AvailllbIe

CALL NOW (312) 280-7610
Telex 280208 HFFMN INT CGO

DIST. Ml4NTED

HOFFMAN INT'L
600 N McClurg Ct. Ste. 309A

Chicago, Illinois 60611

0Ise
MotherixJard (256K RAM sl'lce,

RAM not included)
Color Gmphic Adapter
Floppy DISk Dril.<r Controlla Cord
Plotter (4 colors)
Computer (2 DD Dril.<lS, Color Gmphic Adapter,

256K RAM OIse, ¥£ylxJard and 135 WPuwer Supply)
¥£ylxJard

Inquiry 174 Inquiry 19 Inquiry 156

DISKETTE PRINTER

'fI'II~VW-V"'''''V u ..t'f"'V~I'-""'~. "VV'-:~~..u

these supplies are used up, the prices
stay the same ...but there's no free
Flip n' File.

The last time we ran an offer like
this, everything was sold out in about
six weeks.

Sn dnn't w:lit nrdf!r nnw



Please call w!yourSystem Requirements so that we may
quote the configuration that best fits your needs.
III XT-256 wi Dual 'h HT DRVS, 256K, 8 slots, Mono.
Monitor, PRT Ports. PC-DOS $1,189
INTERCONTINENTAL MICRO SYSTEMS CALL

MORRCM' PIVOT II

MORROW PIVOT' & /I Portable 11.5 Lb w/4HR Ballery
IBM Compatability, Expansion Capability, SIW & More
Cal For Our Dual Dnva Lumleon Sera... Spedal
MORROW MD3 MDT70 & HR15-XL Printer $1,595
MORROW MOIl MDT70 & HR15-XL Printer $2,295
ZENITH Z-158 PC-DESKTOP SYSTEM: 2DRVS. 256K,
sap Ports, Includes MD-DOS, MS-WORD, MS-
MULTIPLAN 5 & 8 MHz Switch $1,849
640K RAM OPTION I '10 HT 10Mb TAPE $991$495
2 FLOPPY & 10Mb Drlv.sl 20Mb Drlv.s $2,4491$2,589
VIASYN 8161286 w/4OMb & Tille $8,095
VIASYN 816IC-H40 wi 5\/0 0 & ." FLPY'S $6,795
VIASYN 816/fO-H«J wi Two 5\/0" FLPY'S $5,395

Wehave a Good Selection of Multifunction and Memory
Boards for PC, XT, AT, JR, AT & T, and PC Portables
LASER DISK 110 FLPY CTRL, S, P & G Ports, CLK-CAL,
Ram-Disk & Print SpooI/MS-DOS $1751$40
STB BIG BYTE 64K $155
STB GRANDE BYTEIPC-AT 128K 5249
STB RIO GRANDEIPC-A T 128K 2 S, P, & G 5330
STB RIO PLUS I/IPC & XT 64K $240
TECMAR CAPTAIN UNPOP. wi Treasure Chest 5160
TECMAR JR. CAPTAIN 128K wlTreasure Chest 5289
TECMAR EXPANSION CHASSIS With 8 Slots $675
TECMAR MAESTRO Unpopulated For PCIAT $335
TECMAR WA VE 64K Fits XT Short Slot 5179

PC-Video/Graphics Boards
STB GRAPHICS PLUS /II MONO PLUS /I 52401$155
STB CHAUFFER No Video Drivers Needed $255
TECMAR GRAPHICS MASTERITENDER $439/5189

Graphics & Cad
PFS Graph CALL
VECTRIX HIGHEST QUALITY FOR YOUR PC OR
THROUGH SERIAL PORT.
VECTRIX VX384A Stand Alone RS232 Co-proc. CALL
VECTRIX VXI301 13" RGB Analog Monitor CALL
VECTR'X VXI901 19" RGB Analog Monitor CALL
VECTRIX VXIPCB 512 Col./Pall. of 16,800,000 CALL
VECTRIX VXTB 11"X1," Graphics Tablet CALL

PC-Scientific/Industrial Boards
TECMAR BASE BOARD 96 Digital 1/0 Lines $219
TECMAR DAOIO D to A Up to 24 Devices S2.
TECMAR IEEE~ Board S24I
TEC

We have Access to all Well Known Brands - ORDER
CORRECTLY - SOFTWARE IS NOT RETURNABLEI

Accounting
CORE SOFTWARE'S FASTRAK: A DATA FLEX
Application lor all Your Accounting Needs Supporting
All Networks & Operating Systems CALL

Spreadsheets & Integrated Pkgso
ASHTON-TATE Framework CALL
LOTUS 1-2-3ISYMPHONY $299/$429
MOBS Knowledgeman $319
SORCIM Supercelc-3 Better Than 1-2-3!!!! $209

Operating Systems & Utilities
BORLAND SideKick Windows & Calculator CALL
COMPUPRO/VIASYN CPM at Allonlable Prices
CROMEMCO COMPLETE LINE GOOD ECONOMIES
DIGITAL RESEARCH Complete line up 10 35'10 011

Language And Tools
BD SOFTWARE ·C" Compiler 8" SS SO 8 BIT $95
COMPUTER INNOVATIONS C~6 "C" Compiler $299
COMPUVIEW VEDITIVEDIT-PLUS $1151$1.
DIGITAL RESEARCH Most Products in Stock CALL
LATTICE "C" Compiler (Ask About Options) $299
MICROSOFT Complete Line CALL

Data Base Managers
ASHTON-TATE dBASE /I & III BEST PRICE
DATAflEX FILEIRECORD Locking Multi-User CALL
PFS FlLEIREPORT CALL

Hard Disk
10Megw/cont.&pwrsupply S99S

.. 5 79
89
89

... 5 279
379

... 5 129
189

... 5 229
239
279

8" Disk Drives
Siemens

FDD-100-8 Sgl Side
FDD-200-8 Dbl Side.

Tandon
848-1 E, sgl Side, V, Ht.
848-2E, Dbl Side, V, Ht..

Mitsubishi
M2894-63, Dbl./Dbl. . . 5 399
M2896-63, Dbl./Dbl. V, Ht. 399

5114" & 8"
Power Supply & cabinets

JMR SY4"
SingleCabinetw/pwr.
DualThinlineCabw/pwr ..
Dual Cabinet &Power

All have 6 month warrantY
JMRS"

Sgl. Cabinet w / pwr &fan.
Dual w/pwrfor2 thinlines
Dual wi pwr &fan5 89

5 99
99

129

Sanyo
Vz Height 360K .

5%" Disk Drives
Teac

FD5SA,160K .
FD5SB,360K
FD55F, Quad Densitv . . ..

All Teac'S are Half Heights
Tandon

TM100-2,360K . . 5 99
TM101-4, Quad Densitv 269

Mitsubishi
4851, 360K Vz Height 5 129
4853, Quad Den. V2 Height. 139

Hard Disk
10 Meg w IIBM Controller. . .5 499

Tandon TM 100·2
* 360K* Full Height

$99

Apple Compatible Drives
Micro SCi

A-2 5 159
Controller 60

CCU
FD52SA 51imline for liE 5 129
FD525C for lie 139

A B SWITCHBOX
Par. or Ser.. . 5 69

75
145
160

5 45

.. 5 99
59
39

Okidata Options
Tractor for 82 &92. . .. 5 59
Serial Interface . 85

Orange Micro
..... 5 84

149
Grappler +
Grappler + w/16K

Epson ACCessories
EPson Serial Interface .
LetterWriter NLQ Kit
LX-80orFX-80Tractor .

t:' !INI""I'II''''',"''I; ~

,,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;........---1

PRINTER INTERFACES
Fourth Dimension

Card &Cable (For Apple)

Microtek
Dumpling GX IGrapplerCompatiblel 5
Dumpling GX exp to64K .... . ....
Dumpling GX 16K w / 16K exp to 64K .

5 229
535
669
749
349
585
199

Epson

we Will
8eat ALL Pricing

we are an Authorized Dealer
Okidata

. !:,
.;"l~o~

'(\ ~\'3 'S
~~~\\)ql p..\\ o~\

f~· 'l'I .

OKI182
OKI83A
OKI84P
OKI84S
OKI192
OKI193
OKI MATE20Coior Printer

Call for other Models

LX-80
RX-100 +
FX-80+
FX-185 +
LQ1500
JX-80

Brother HR·15XL
* 18cps* Letter Quality

$349
Toshiba

P1340 S 559
P351 1095

Brother Dist. by Dynax
HR15XL, 12 cps 5 349
HR25, 25 cps 549
HR35, 36 cps 769

rll



Compaq
Portable (PC compatible) 2, 360K Drives
256K Of Memory . $1895
compaq + w/10Meg . 3300
DeSkpro 1 1945
Deskpro 2 2250
Deskpro 3 2900
Deskpro 4 Call

IBM

IBM AT
* Enhanced

$4295
IBM XT

* One 360K Drive* One 10 Meg Hard Disk

$2495 PC 256K, 2 Drives .$1499
XTw/10Meg, 256K 2495

Apple Additional Memory 64K 6.50
liE cpu $ 790 AT Standard Config. Call
Macintosh 1895 ATw/20meg .. . Call

~
Hayes Prometheus

Hayes 1200B Micro Modem liE . . . . . . . . . . . . . .$ 169 Promodem .$ 299
300Baud . . . . . . . . . . . . . . . . . . 169 pro12ooAAPPlelntwisw' 329

* 1200 Baud 1200B IBM Internal 349 Pro 1200B IBM Intw/sw 299
1200 379 Pro Mac w / cable &sw . 379* Internal for IBM 2400 Baud 599 NO.CCable. 12

* Hardware Only Anchor Automation Alpha Disp. 89

$319 Mark XII, 1200 Baud . $ 225 Options Proc. 89
Mark x, 300 Baud Stand alone 149 U.S. RobOtics
Express 1200 Baud 269 Password $ 219

Courier 2400 Baud 569

9

9

.$ 129
115
109

8087'5
8087·2
8087·3
8087-6

5%" DISKETTES
CCU

$gl/Dbl reinforced hub .. $11 1oofor100
Dbl/Dblreinforcedhub . 13 1oofor110

Not Bulk Packed
Dysan

. . . . . . . $33 100 for 300
39 100 for 370

Verbatim
5gl/Dbl. . .. $26 1oofor240
Dbl/Dbl 36 1oofor340

8" Diskettes Available - Call

Sgl/Dbl.
Dbl/Dbl

CCU Multifunction Card
Par. & Ser. Ports W/64K exp 384K
ClOCk, Calendar, Sftwr & Manuals. .$ 155
w/384K . 209

DISK ACCESSORIES
verbatim

8" or 5W' Head Cleaning Kit $
Flip Tub

5W' Holds 60 disks, plexiglass . . .. $

.. $ 149
304

ColorCard .
GraphicsCard ..

Helix Technology
Memory Board O·K to 512K .... (O·Kl$ 119

IBM
Monochrome Adapter. . $ 219
Color card . . . . . . . . . . . . . . . 225

paradise Systems
Multi·displayCard $ 329
New Modular Card 260
5 Pack Multifunction. 160

Ouadram
Ouadlink $ 349
64K upgrade AT Upgrade
64K of Mem ..$6. 50 2oons. . . . . . $69

Parallel. ports $ 79
Serial. . 79

CCU
ColorGraphiCsCard $ 119

. Everex
GraphiCS Edge . . $ 329

IBM EXTRAS
Ast Research

Six Pack + w /384K $ 299
Hercules

.. $ 135
120

$ 9
34

.•• $ 45

APPLE EXTRAS
ALS

....... $ 119
. ..... . .... 240

64K upgrades
* Nine 4164, 200ns
* 1 Year warranty
* Nine to a Set

$6.50

ZEngine
CPM 3.0Card ..

CCU
RF Modulator .
Fanw/5urge.
16K Mem. card 1 yrwar.

Micro Max
Viewmax 80,80 col. card.
Viewmax 80E (F for liE) 64K

MicroSOft
Premium 50ft card liE. . . $ 369
50ftcardIZ80lw/64K 279

Micro Tek
Serial Interface . . $ 89

• ,I'

RETAIL STORES:
11976 AViation Blvd
Inglewood CA 90304

16129 Hawthorne Blvd SUite E
Lawndale CA 90260

MAIL ORDER:
PO Box 1936
Hawthorne CA 90250

Retail Hours:
10 a.m. - 6 p.m. Mon.-Fri

10 a.m, . 3 p.m. Sat

I, I, ~,I t ,', I.. f [ • \~I oJ,
- I ' ' jll " r I • ; • ~ f ~ 1 !. l'

l"'! .'".IP( il I :jif-l""i':', . V, " If'

, n .I ~ I' (1', I, I ~ (,]II j "I: I ,," ~ '-1 r •

"l'f' ',j, ,".III 'f':,lrrl ,. 1 ","1'1-

"(j t"Hrjl A(1vPrtl',f (1 prl(t", "~J1II! (i"h" '~I ....
'.'1 F 1" [" F' .1"1'111\, ',I:ltH'f

("" .' r,\ltl,.' I !' (I I l'

customer Service Hours:
10 a.m. - 4 p.m. Mon.-Fri.

John Aurentz
(213) 618-0487

Mail Order Hours:
8 a.m.. 6 p.m. Mon.-Fri.

10 a.m. - 3 p.m. Sat.
(800)847·1718 (213)618-0477

1()llt,l(lp C,lllfnrflidl (l11510P (<Jllfnrr1I.l1
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DELUXE JOYSTICK
$11.95

Compatible w/Atari
2600, 400, 800, VIC·201
64 and Apple. Apple reo
quires optional cable
adapter. Add '2.85

10 Mb $449.00
HARD DISK

w/Controller for IBM PC and
Compatibles.

At This Price, Supply
Is Limited.

5 Mb EXTERNAL
Sharp IBM Look-a-like w/contr. for
IBM PC. Sub-Sys Price:S42••oo
External Enclosure Add $1.5.00

Internal w/controller
Sub-System Price: $2•••00

PC UPGRADE SPECIAL

'1000
SET OF (9) 64K RAMS

'4500
SET OF (9) 256K RAMS

$5.95 128K PIGGYBACKS

IBM Brand ASYNCH
INTERFACE CARD

List $100 ACP $49.95

APPLE DISK DRIVE
A-.. $115.00

High quality 'h high
drive for Apple II, II + .

••••1 lie or lie. Apple lie re
quires optional cable
adapter. Add '10.00

IBM PC is a trademarl< of IBM Corp.

• • • • • • • • • • • •

SYSTEM CONFIGURATION Est IBM UIt· Your PrIce

SYSTEM A
Base System (see left) PC with

$2100.00 $995.00360K Floppy, Keyboard & Mouse.

SYSTEM B Base System (see left) plus Add'i
$2295.00 $1099.00360K Floppy Drive

SYSTEM C Base System plus 12" Green Mannor
$2575.00 $1399.00with Detachable TIIVSwivaJ Base.

SYSTEM 0 Base System plus 12" Color Monnor
$2995.00 $1599.00with Detachable TIIVSwival Base.

SYSTEM E Base System plus Clr Monnor, 10Mb
$5000.00 $1985.00Hard Disk and Boot Diagnostics.

SYSTEM F Base System plus 80 Col. x 25 Line N/A $1299.00LCD Screen

LQP PRINTER SPECIAL Major Manufacturer
Daisy Wheel Model 620
Letter Quality Printer
with Serial Interface.
Perfect for IBM PC and

Compatibles. Prints 25cps and
comes with 90 day warranty.

List $1495

ACP is proud to make this one-time
special offer for a complete IBM PC" Com
patible Computer System. This is by far the
most significant bargain that we at ACP
have offered in our 10 year history. This

system was successfully designed and manufactured to exceed IBM's PC" in terms of quality, ex
pansion modularity and capability, aesthetic appearance, and performance.

The system design utilizes the latest in state-of-the-art technology including:

• VLSI - Large Scale Integration Circuit Design • High Quality 100 Watt Switching Supply
• Ergonomic CRT Design with Tilt Screen • Complete Integrated System
• Professional Molded Packaging and Design • Microsoft Compatible Mouse Function

The system is not a Taiwan or Korean knock-off. Each component is specifically designed and specified
to meet the highest performance and reliability standards in the industry. It represents the best that Japanese
craftsmen have to offer and you will be equally proud to own one of your own. ACP has a limited quantity
of these systems in several different configurations. IBM PC-DOS" v1.1/2.1, MS-DOS'" v2.11 and Con
current v3.1 compatible. We have found no known incompatibility with any IBM PC application. Our technical
staff has 8.5 Megabytes of various MS-DOS software packages installed including Lotus 1-2-3 and Right
Simulator. Each system comes complete with a 90 day warranty.

ACP Base System Consists of:
• (1) 360K DO/OS Floppy Disk Drive
• Mouse with Software
• 256K Memory Expandable to 640K

on the Motherboard
• Deluxe Keyboard with LEOs
• Serial Port and Parallel Port
• Color or Monochrome Controller
• 4.77MHz, 8088 CPU
• 100 Watt Switching Supply w/Fan
• Three Expansion Slots
• Optional 6 Siol Expansion Chassis

wilh Power Supply (add $399)

Base System A (as above) $995.00 'Assumes required add·in boards to provide same capacny

::~3~ LIQUIDATION
Retail Value $5000

Save up to 600/0

ACP PRICE
NOW ONLY!

$198500

Color 14" RGB Included
10Mb Hard Disk
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.117447
.157....
.15 7450
.117451
.23 1453
.49 74504
.49 745i
.2" 7480
.1i 7.70
.1i 7.n
.24 '.13
.38 7.7..
.304 7.75
."i 7.75
.41 7.7'1
.4i 7480
.It 7482
.35 7483
.45 7485
.58 7-e8
.287489
.a 7.10
.25 7.91
.55 7"1il2
.1574!l3
.211 7.lJo4
..2S 7"95
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.58 74i7
.Ii 7.,00
.7'17"'07
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1.157.. 111
1.15 7.. 121
.88 7"122

,<00,<0,,-,...,...
".."..,<0,,,
7.,0
7.11
7.,2
74'137.,"
7.,5
7.11
7<20
7.21

"22
"""25
"25

"""'""'",<32
'<37
'<30
,<30,
"..
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1.39
..75
>.25

1.2513.M
. ".85

...... 3.7'5
..1.75

. •.55
.... : •.7'5

--12, 15, 24V
7'llt..OS, 12, 15V.
LMXleK •..

""""'"LM3ZlK
l.M337K .
LM33IIK.

"""'" .llqiOK ..

aTICII ___

AllD7ttO
-iii':"'''

CMOS

74COO

SPECIAL PURPOSE CHIPS

""'--.BM PC8
~.DSIDD~~

S89"

DATA AQUISITION

"""'*'" " .... 1 ADC..", ".75 I ,_a "...AClC:OI04 3.45 OACOIOO •.7'5 140llLll 2.15
OACOlO8 1.10 DACOIlO8 2.85 0AC100 7.tIS
AOCOIOll •.45 DN:;102O 7.15 DAC08 7.16
ADCOllla 1• ..25 DACI022 S.1lS OACOI 5.15
A07'523JN l.99 LF353N 1.99 LF1320IN I.•

UNDR
LM108AH $3.95 NESto $2.45 l.M3llOi .11
LM300H .99 NES92 2.70 l.M3i1" $2.116
LM301N .35 LM70tN .55 lM3$IS 2.15
lM300lH 1.89 lM10llH 1.10 LM3cue 2.15
LM305H .95 lM710 .88 MC4Q2.. 3.75
LMJOeH ".75 LM711 .75 UC400W ".35
lM307N .40 lM715 3.15 RC4131 3.75
LM308CN .85 LM723N .55 RC4138 1.11
LM310CN 1.&5 LM723H .75 Ret151 3.75
LM311CN .62 lM733 .11 CA3023 2.75
LM312H 1.75 LM139 1.85 CA303ll 1.25
LM318CN 1.45 LM7..1CN .33 CA304e 1.25
LM311lH 1.55 lM7"IH .40 CA3059 2.M
LM311lN 1.19 LM7"IN .211 CA3OlIO 2.M
LM320(_ VAal lM7"7 .&5 CA3Oe6 I."
lM324N .55 LM748 .55 CA3ll8O 1.10
l.M338N .15 LMl01. 1.15 CA3081 1.110
lM34O(_ VAa) LMl303 1.10 CA3Oll:2 1.110
UG48N .is lM1310 1.45 CA3OI3 1.55
LM358CN .65 MCl330 1.&5 CA30lMl .80
lM35t 1.75 UCl3049 I.M CA308li 2.116
l..M36ON. 2.95 UC13l5O 1.15 CA3OI8 3.45
l..M37ON •.95 MC1358 1.&5 CAJl30 1.a
LM37'3N 3.95 MC1372 1.7'5 CAJl.el 1.15
LM37$N '3.7'5 LMl"l. 1.55 CAJl48 1.7'1
LM377N 1.110 LMl558H 2.99 CAJllO 1.oW
LM3IlOCN .15 LMl800 2.35 LMl3080 1.25
l.M38ClN 1.05 LM1512 1.10 LMI3800 1.4$
l.M3t!I1N 1..55 LMl8'JO 3.40 LM13700 1.<45
l..M382N 1.35 LMl171 5.45 ~7 2.tt
l.M383N 1.95 LMll72 5.~ l..F351 .«1
I.M384N 1.7'5 LM15n 3.20 LF353 .99
l.W3IllN .• LMlll19 UIIO LF355 1.l0
lM3t!l1H 1.29 l.Mllll6 1.70 l.F358 1.10
L.M:J8gN 1.15 Ul.H2OO1 1.95 LF357 1.38
LM382H .M Ul.N2OO3 1.41 Tl.071CP .7'1
UI723N .48 XR2205 !t.7'5 Tl.072CP 1.315
l..M723H .55 XR2207 2..10 T1.074CN 1.10
NE$31 2.l!I5 XR22Ot!I UO T\..OlJICP ..55
NE556 .35 XR2211 3.7'5 T'L084CH 1.10
NE556 .&5 lM2877P 2.00 n."lJo4 •.10
NE558 1.49 L.M2878P 2..25 TU. 1.85
NE5e1 23.50 LM2llOO .83 Tl.487 3.20
NE56<' 2.85 lM2l101 .• YC3423 1.•
lMSe5 .815 L.M2I03 .fIll MC3453 4.16
Uot585 1.45 L.M2J07 2.-65 toC345e 1.2ll
l..M5f7 .M LM2917 2.15 UC3458 3.75
NES70 3.M lM3800 .55 MC34et 5.25
NE571 2.1IO'l.M3tilC6 1,15 lIC30470 7.tL!5

74COO '.2ll] 74C7" .·&51,.e181 .1.15174C313 S2.35
74(:02 .211 74C8l5 1.89 7.e17S 1.15 74C31" 2.35
14C04 .21 74Cto l.15 104C240 1.1$ 14Cto1 .51
1..cos .315 14Ct3 1.15 74«:2'" 1.1.. 7-4CV22 •.45
74<:10 .35 MORlE74C"STOCK-ALSO"CATALOO

4000 S.2'l5 4028 S.ll6 ~ $7.80 4505 IUlS
~1.2240:29.754OeO.85"508 1.10
-4002 .22 04030 .38 o4Ol58 .38 4507 1.10
~ .79 -031 3.25 -4Oei .2ll 4508 1.80
4001 .22 ~ 2.15 ~ .35 ~10 .N
400lS .16 «l34 1.81 ~1 .2ll 4511 .79
.4QOlI .38 4036 .7'i.an .2lI 4512 .71
4010 .311 -4037 Ul5 ~ .2ll 451. 1.18
4011 .24 4(M() .75 4075 .28 ~15 U1l
.el12 ..24 $1 .75 407e .75 ~UI 1.11
.el13 .35 4042 .86 4l;f77 .35 4511 .85.
.el14 .7$.-043 .85 4078 .35 ~ .75
.el15 .3II.t044 .fIll 4081 ..a 4556 .16
.ella .35.t046 ..eo 4012 .a 4556 .16 .
.el17 .tIS 4CM7 .. 4015 .15 45e8 1.315
.ell1 .7I.t046 .• «lIS .15 IIlOCt5 l.50
.ell1 .38 4041 .35 otOll3 .~ 8OCt7 ....
4020 ... 4050 .34 41»4 2.15 UCl440e 12.85
~1 .1Ii 4051 .75 4088 1.80 UCl440lil 12.85
4022 .fIll 4052 .75 otOtt 1.85 MCI4tIO 1.85
4023 .25 4053 .75 4501 .Ill Mel"'ll 11.85
~.. ..55 4056 3.lillS 450:2 .15 UCl 12 12.85
4Q2S .25 "'05e 2.liliS 4503 ••1 UCl 11 •.85
40V .45 CALL FCWl 74HC

EIPAII_ ME_Y

14K UPGIlADE(S8tof9lt10.oo
2HK RAilS (S8t of 9) $45.00

CAaUSIACCE8SOIIlIES
"'PARAl.1.B.~ m .•
IBM SERlAL~ 24.15
KEYBOARD ElCTENSIOH t .•
RS232 GENDER CHANGER........ '''.16
RS232 GENDER CHANGER~ 1••16
NULL MODEM ADAPTOR '''.15

YOLTAGE REGULATORS

~2~5. 2"V .•69
78t..05. 12. 15V .&5
18MOIC Ill
'1fIMGf79MG. . .. 1.49
18H06l<C.. . .8.75

~,~.v.... l.Z9
~2~5, 2..V ...•79

·MC1...11 111.50 5817. 111.25 i5Hto I i.25
BFlllJo41 11.50 SI32 3.75 7&4n 3.7'5
34702 12.50 AYS237fI 11.50 76488 5.75
5018 1•.95 AY$3IlOO 11.50 7&0189 1.75
8111 10.50 251).(101U i.50 AY38910 7.liliS
5307 10.50 2513«l2l. 9.50 AY38lU2 7.t5
UC4O:2" 3.75 UP072Q1 27.15 551-283 38.15
8008 3.75 3341 •.50 VOlr&ll • 38.115
5388 3.50 11C11O 13.25 D9'aIlIel" 34.116
:58187 12.25 MCl5t08 2.15 LMI3800N I.ts
SPlOOO~ S9.115 TFl1ll83 5V UART S4.25

......
11.116........
12.115

13.25....
'.00u.
UO

22."

32.00 a.oo
33.00 31.00

2t.liliS ·2t.95I ..------,r-----......,
38.115 :'.16
32.15 30.116
4Sl.15 "7.16

..... 5.OMHz

--e.i5
'.25

17.15
17.95....
22."

1110. lie.
S22.liliS Sti.16
2'7.85 24.i115
lUllS t7.flI5
24.15 22..16
48.115 43.15
21.llI5 25.15
34.116 31.tiS
1•.15 12.16
17.lIiS 15.16

82St • 1.75
8271 •.85
1275 2tJi15
827'll 1.75
82S2 8.25
ll283 8.25
82&4 5.50
I2IlI 1.45
1217 5.<45
82118 1'.liliS
I2Ill ....15
82t2 12.15'7., 21.115
1748 2".50
1,.1 2".50
1155A 34.15

V.
3.75........
3."................

Z-lIO

-
-

8214 '3.75
821a l.liliS
822. 2.20
tS22l5 1.85
tS22l5 3.40
IZP 13.75
IZP-S 15.115
e238 ".25
1243 3.85
a250 10.50
8251 ".25
825110 5.115
8253 5.75
8255 ".25
I255A 5.115
82S7 5.75

E_S
S 3.10 2T.J2A.o4 (45On$) .••.50

3.&5 2732A (25OnS) 5.15
5.50 2732A-2(2OOnS) 1.15
3.~ 27&4 (45OnS) •.!lCI
5.50 27&4(2501'\5) 1.50
5.50 27&4 (2OOnS) 1.50
7.50 T'MS2564 (45OnS) 1.15
5.110 MCMel7&4(45OnS)1t.9ti
•.80 MCMllI7ee (35OnSJ 21.liliS
5.00 2712&-3(3tXlnS) 1.50
5.00 27121 (25OnS) 15.15

58.951 ~ ~:

2.SMHz

'.25,..,..
'.00,...................

STAncUM.
'1.19 Ml(.4115 $4.15
." TMfrIl2015-2 (2OOnS) 3.10
.71 T1AI2015-15 (15On) 3.116

1.38 TMM2015-1 (lOOnS) :'-00
2.75 HM811eP-4(2OOnSj •.7'5
2.15 HM811eP-3(1~) :U5

1.45llo'9.50 HM511eP·2 (12OnS) 5.75
I.li8l12.50 HM8lllllP-4(lP) 3.80
1.798113.30 H"'ll111P-3(lP) 3.116
I.Bll8l13.10 HM51161..P·2 (lP) 3.915

".50 Z5132 (3OOnS) 32.115
3.25 HM82&4P·15 (1501 1•.95
3.75 HM82&4LP·15 (lPJ 18.1iI5
".35 74$1. (35nS) 1.85
3.75 i3415 (5OnS) 3.ts
3.50 i3425(~) 3.95

DYNAMIC UMS

''''''1'''' '.... 1....38.95 &820 3.75 U52
2..!JO 8821 2.to aeeo
7.75 6828 '4.50 ~

18.i$ e&4O 12.15 MIlO
9.50 ll845 11.i15 M047

DISK SPECIAL (IBM PC OSOO)

WOWI'1 00 ~"c....
EACH Hub AirlgI:

PACKAGE TyvK eo
Of 25 • Ma;orMlgr.

UARTSIUSARTS
ll1028 S3.llS I 2350 • l.llS IlM6403 • 5.7'5
1013A 3.95 1250 10.50 TMS5601 1•.tiS
101510 5.75 IW6402 7.75 2e51 5.16

4027(2SOnS) . '1.211 TMSUOll (2OOnS) 18.95
1103 (3OClnS) .N "TMSW18 (15OnS) $7.75
"116N-2(15OnS) 1.2118/1.ll5 "1258-150 (15On) 8.95'
.'16N-3(2OOnS) 1.198/1.25 "125&-2OO(2OOn) 7.15
.. ,15N-4(25OnS) .898/ 5.99 TMS4050(3OOnS) 1.85
.1&4N-150 (lSOn) 1.59 9111.15 TUS4080 (3OOnS) 1.•
4154N-2OO (2OOn) 1."91l110.00 MM52IO (3llOnS) 1.M
.. 164N-120 (12OnS1 1.25 UP0411 (3OOnS) 1.•
'N$4164(15OnS) 5.15 MM52ll8(25OnS) 1.M

1702 (1mS)
2708 (<SOnS)
2750(SY)
21la(45OnS)
2118(35OnS)
2516(SV)

7MS27"
7MS2S32
2732 (<SOnS)
2732(25005)
2732(2OOnS)

caoos.....
VC"

2101 (45OnS)
21102(45OnS)
2102-1(45OnS)
21U12-2 (25OnS)
2111 (45OnS)
2112(45OnS)
211" (45OnS)
21141-4(~)

211otl-3(3OOn)
21141·2(2OOr'l)
21"7(55tIS)
-4044-4 (45OnS)
4OU-3 (3OOnS)
.....'(2OOnS)
UP0410 (100nS)
5101 (CMOS)

~~71l6~:: I ~~~ $2~: I=
17't1 22 75 2793 32 15 1891
17'!l3 2150 27'95 3295 2143
17'1i5 2150 27'97 2795 8215

CRT CONTROLLERS
S845 .1,.1518275 121.50 ITMS9915 138.50
68845 11.15 7'220 34.95 8350 38.iS
6&47 11.50 51¥0 11.9ti 8545 '''.115
46505 1".75 so:I1 21.95 8002 li.16
M047 11.50 NEC7'22O GrlIphies 304.15

.-
6502 $4.50 6604 1e.75 6522 $5.25
tI502A 1.10 6507 9.75 ll532 1.50
66028 1.50 e620 ".25 lI651 11.50

:= '::: I :: ~:: I =~ ':::
DISK CONTROLLERS

.....
"oooUo...........,.....

S"'''-.TTU
VERBATlM 525-01 S$IDD
VERBATIM 550-01 O&'DD (18M)
MAXEU MOol SSIOD (All
MAXEU MO-2 DSIDD (l8M).
MAXELL tMSKS lor AT (tap!)
OYSAN 104110 SSIOD (All
OYSAN 100lI2O os.oo (IBN)

""" SSIDO (A8)

"""""""'SW'-.....
VEABATlM 3\11" "'350 (MAC)
WAXEU 3\'," MK:ROOISl< (MAC)..-.....
VERBATlW S" SSIDD
VEFlBATlW 8" DSIDD
DYSAH ... SSIDD
OYSAH ..' O&'DD

SO.75
5.10

,..
5325

".10
UO
'25
5.10....

25
"'00
U9

.....
9."i,.......

.....
'.75

, ...
L25
'.25...

.70...
511.00

S7IIII.OO
....<Xl
".00
".00
".00
".00
'.00

.....
lDiIt.lIS
lDi17.50
lDili.15
lot2ll.15
l0i24.50
10l'2ll.15

11111.00
11/1.00
2/1.00
2/1.00
21l.25
21l.25

2511.00
511.00

1211.00
lDil.oo

1.•9

..
53."
'.75
'.75
'.75....
'25

,.... 100

1.011 '.08
.17 .15
.17 .15
.10 .08
.Ii .15
It .15

.71$1.00 2N39(IoI
511.00 2N3llOe
311.00 TIP29A

.45 TIP30A

.45 TIP3IA

.45 TIP32A

.25 , .... 148

.M lN751
....1.00 IN.a02
.... ,.00 lN4004

1.• MP02232

UDLAMPS

5.25 5.95 15.75 7.25 8.25

OPTOISOLATORS

SPECIAL YALUESI

DRIVE CABINETS

.75 .95 1.35 1.50 1.85 2.10

.79 1.20 1.65 2.10 2.40 3.00

.79 1.20 1.65 2.10 2.40 3.00

NUMBER OF CONTACTS
10 20 26 34 40 50

1.911 3.10 •.10 4.20 4.60 7.15

1.80 2.90 3.75 4,25 •.95 6.50

1.70 2.15 2.50 2.80 3.10 3.95

TRANSISTORSIDIOH.

CALL ACP FOIl ALL YOUII
YOUI_ Ie _OUI__1fTS

I8M~HarddilkWlthpower

IupptyIindIM "15.00
0..- Hard (lip; wI'porlIMf.up" 1M 2Q5.00
eu.l5Wo" Ful HMght...meal mounl tIS.OO

0W0l5Wo"FuI~horizorUlrnoo.onl ••00
0..-5Wo"~~alp"lM 80.00
Sir9- 5Wo" Ful Height~ 1Up" 11WI58.00
Single5\11"~~IYp"'1WI 110.00

~E""""
811ll12015-15OmS
0l>2SP .....08-... _

2732A-'macc.soms
"......"..

.......MINIATURE
1·2"

D825S CF--- 13.10
DB25P (MMo) 2..el

Hood '1.25 MIg HIW •.W
DE31S fF~) $5.15
DE37P(Male) 5.25

Hood'1.75 Mti HIW •.1Ii
0050S(F~) ".15
0050P (MMJ 1.00

Hood 13.25 Mti HIW •.W

(OTteR STYLES" CATAlOG)
CO".aNICS

IOC311 Pin Male
IOC 38 Pin Female
So6cter38PlnMale
SoiOer38PinF_,-

(CAlL TOLL FRO: FOR IOC'.)

$-100ST
$-IOOWW
... PinST
... PinWW
nPinST
nPinWW

PERSYST CARDS
~ Mono Combo - MEW1 S335.00
~ Cob' Combo _ NEWI 3315.00

~ &b eo-! 445.00
f>oersywl ShortporlCob' Call
PInyIIlMWMono Call
F'..-yst + 1Time SpeclNm w/lll4K 17'll.1I5

PIIfwyIIt 1I2K R8inbow oec cw 1"1.95

~i~ 'I::I:~~MCT.aI .55 4N31
MC....255 !.C19 "N38
"N2t .&5 TllII7
4N27 .85 SPX33
.N2t .ee 4N25

0IdcSala8ol(2ClOcpJ.,PInIIt)
QcidaIa" (2ClOqla. s.NI)
TrKb" lor 0kkiMa 1112
Trac.tor lor 0kkiMa t:2
2Ks-;.I eo.rdkltOkidlU lt21l!l3
2l< SIriIIl.eo.d 1or0lddala ll2Ill3..........

"""""""""""....""""'A,.,.,""
2N2OO5
2N2II07
2N30SS
2N"'"
2NJ038
2N3772

8035 • 5.75
8038 5.7'5..... ~..
8085A •.10
8OC85A 1.95
8Ol!IS 2• .50
8Ol!l1·2 12ll.iS
8Ol!IS 17.50

r----~.....M--SP~E~C~I:-:A~L--'II::: e::~
5158 1.75

...............~ 5185 2t.15
............................. 8202 23.15

L.. .;.S2_1_S_.00 ...
1
~ 3f::

..........

...... a_...... v_
MinI~Red

Mini Siz1I GrMn
Mini Sin Yellow

'138.00
".00

....00
"'.00
5049.00
341.00
....00

,........,_..
100/11..25
100/1".25

us, "'"
S200 •.15

200 M.lit6
200 7V.15
810 •.15
200 38.15
750 111.15
210.1.15
210.9.95
300 11t.95
2157V.95
25599.95
215 •.95
270 119.16
150 89.95
190 89.95
3751.9.95
280 79.15
245 89.15
2..5 88.15
315 loW.9ti
720 28liI.liliS

_IDATA PRINTERS

IDe CONNECTORS

Ie SOCKETS

CAPACITORS

IDC TYPE ACP NO

NOTE: To ordef insett number of c:ontaets in p6Ke of D In N:;P part number.

ORDER OUANTITY OF 50pcs (mlud) AND TAK£ AN ADOITTlOHAL 1"' OFF.

~ Heedef IDHIOtS

Ribbon Edgeeard IDEn

Rt ArttjIe WNi HMder 100000R

Ribbon Heeder Socket IOSu

MUFFIN FANS
0.- ..............

Tom 3" TA-300 FIWI NEWt 18.16
Tom ....... MufIlrI F.., NEW! 12.815
12VDC FIWI NEW! 19.1IS
FlngI#~ldcIM I."i
~ CordI Adl*l 1.4i

SOlDUffAIL 1.... 100
I PWlSTILP •.13 •.10

I. PWlSTILP .15 .11
18 PlnSTILP .17 .12
18 PinSTILP .20 .17
20 PWlSl"ILP .21 .2'5
22PW1STILP .2i .n
24 Pin STIlP .211 Z1
21 PIn STAP .3$ .32
)I Pin STIlP .45 .38
40 PWI STILP .48 ."2
&4 PWI STILP 3.15 3.25

W1AlEWt'IU (GOLD) 1__ lOG
IPWlWWI3l •.4i '.<10

,.PInWWIJA...82 .•9
18PlnWWIJA...65 .5<5
lIPinWWI3l.8I .n
2OPinWWf3t... .16
22PlnWWrJt. 1.19 1.l3
2"PlnWWf3t. 1.25 1.17
2IPlnWW/3A... 1.49 1.39
<IOPlnWWf3t. I.Bll 1.75

TEXTOOt./ZIf' ZEftC) lNSERT10N

II PIn ".75 24 Pin '7.85 21 Pin ".95
(WeItocltAITypeB of Soc:lwttl)

~2OCob'Pm...
~IorCllddlog,20

~11l2(12Oq».~)

0IlictaU1i:2(1~~}

ow.u lt3 (18Oqlt., IS" P~
0ItldMa1l2(1~.Gnphica)
Okida&a 1I3 (Ieocp.. 15"~

1583100 z.eo CPU
1583101 z.eo UnlY. CPU
1583110 8Oll:5 CPU
1S832111 18K CMOS RAM
1983211 18K SlMIe RAM
1S83220 HIl< CMOS RAM
lS83330 ZIO P10 (0~)
1S83331 Urw.rul PlO
1883340 Opto P..... I~
IS83400 Floppy Conlrollel
1883410 SASl (OMA) WINllnter.
IS83!iOO TrIK
1683510 Dpto-ltolnput
1S83520 SPST Relay
1883521 DPDT Relay
1883eOO AriIhmetic
1583810 EPRON Progr_
1S83700SyneI~

1583711 U""". SyncI~
1583720 REMDACS
1S83830 12 Bit AID

.01uF CMSC BYPASS CAPACITOR

. 1 '* DISC BYPASS CAPACITOR

.011# MONOlITHIC CAPACITOR

.1 uF MONOlITHIC CAPACITOR

COtICOII EMI FILTER
STO CORC:()M 3 Conductor F..., $4.50
LNConlIor.._-5b:1t 1.49
UneCclrd2Conductor -lb:It .35
LNConI3Condue1Of-Ib:It .lIS

U... _RSUPPLY

... u.P........... -._..-
Uf>S.PC 200 W.. J277.OO
uPS-XT 425 w_ 0$65.00
UPS-AT 1000 W... 875.00

A·. PIIINTaR SWITCH
AtlABSwiteh.-o-_olftolOprWliIenwiltl
yowoomputeflf)'lWl\.W.MoclI_15dif.
.... ClIrlflgur.elolw.

A8Swi1ctl~) W.OO
AS SwiIctl (0825) 9.00

COLDR VIDEO CARDS
PIer'cror*- Cob PU $375.00
IBM Color Cwcl 221.00
IBM wono Cwd~ 2'('-00
STB~""" _.00
P....~yCard 345.00
E-. GtIlPhb EdSJi' 345.00

II
CIALBUY

-... ...
......00

~f

f.-f.
~f

f-f
~f

~f

f.-f
f-f

f.-I
f-,-
f-f
f-,-

f-f
f-,-
f-I
'-
f
'-
f
'-
'--I
1-1
1-1

1-1

1-1
1-1

1-1
1-1
1-1

1-1
~f

f-f
f.-f.
~f

f.-f.
~f

~f

f.-f.
f-f

f.-I
f-f

f.-I
f-f

f-f
f-f
f-,-

1-1
f-,-
1-1
f-,-
f-,-
1--'--

I I I I I I I I I I I

---J-.....ji-.H-.-t---t.-+-+:-.-H-.:+-l-:-.+-l::.~I::-.t----t.-+-1 ~~,1II~~~I"~U~....tt~.tp~~H+~+=t+H==H+H=tt±t±T±OjjLtLt±F±RjE=Etttii=~_

800-854-8230 ==
Calif. Residents -

714-558-8813 ~
OUR ~
POLICY Inquiry 12 r:-
.NO surcharge lor VISA or Mastercard. ~~
.NO sales tax.•All shipments Insured. f--f-
• Your card is Not charged'until we ship. ~~
.same day FEDEX shipment is available. f-f
.VoIume purchasing agrtl8f1l8f1ts available. 1-1
.Government agencies, corporate and f-f-
Inst~utiohal PO's accepted. . I-f-

·Orders subject to availability. I-f-

·~:";'a~~~.:a~~~~ct5u:a~arranty. f-f-
.Pricing sUbject to change wlo notice. I-f
.Returns or cancellations may be subject f-f-
to restocking 188. I-f-

• ACP Retail Store pricing may vary. f- f-
.We are not responsible lor typos.

-'-f-
-f.-f.-
-~f-

-f.-f.-
-f-f-

-f.-f.-
-f-f-

f.-f.
f-I
f-f

f-I
f-,-

f.-I

'--'-
1-1
'--'-
1-1
'--I
1-1
1-1

1-1
1-1

1-1-

1r,1••



PRICI
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!
6.9!

8.0000 MNL I.S
10.0000 MHL 1.1
10.7386 MHL I.S
12.0000 MHL 1.1
14.3182 MHL I.S
15.0000 MHL I.S
16.0000 MHL 1.1
11.4300 MHL 1.1
18.0000 MHL I.S
18.4320 MHL 1.1
19.6608 MHL 1.1
20.0000 MHL 1.1
22.1184 MHL I.S
32.0000 MHL 1.1
36.0000 MHL 1.9
48.0000 MHL . . l.9
49.4350 MHL 1.9
49.8900 MHL 1.9

.99

FREQUENCY
1.0000 MHz
1.8432 MHz
2.0000 MHz
4.0000 MHz
8.0000 MHz

10.0000 MHz
16.0000 MHz
18.4320 MHz
19.6608 MHz
20.0000 MHz
32.0000 MHz

CRYSTALS
1.0000 MHz 2.69
1.8432 MHz 2.69
2.0000 MHz 1.95
2.0912 MHz 1.95
2.4516 MHz 1.95
3.2768 MHz 1.95
3.5795 MHz 1.95
4.0000 MHz 1.95
4.1943 MHz 1.95
49160 MHz 1.95
5.0000 MHz 1.95
5.0688 MHz 1.95
5.1850 MHz 1.95
5.2429 MHz 1.95
5.1143 MHz 1.95
6.0000 MHz 1.95
6.1440 MHz 1.95
MODO MHz 1.95
6.5536 MHz 1.95

3Z.768 KHz ..

18M05!IC . .34 1824K. 1.3
7805T. .74 1905K. 1.4
18081 .74 7912K.... 1.4
18121... .74 T915K. 1.4
7815T.. .74 7942K. 1.4
18241. .74 11105 .. .. .6
1905T. .84 1III2 . .8
19081 . .84 18115 . .8
19121. .84 79l05... .7
79151... .84 79112. .7
7924T. ... .84 79115 .. .. .. .... .7
180SK. 1.34 78H05K.. U
1812K.. 1.34 18HI2K... 9.9
1815K. 1.34 UA8140.... 1.9

UC.T = TO-220 K = TQ-3 L = TO-92

ZIF SOCKETS

VOLTAGE REGULATORS

CRYSTAL CLOCK
OSCILLATORS

14 pl. ZIF _. 4.8
16 pl. ZIF . 4.8
24 pl. ZIF . 5.8
28 pl. ZIF . 6.8
40 pl. ZIF 9.8
ZIF = TEXTOOL (Zero Insertion ForCE

IC SOCKETS
(1 to 99)

8 plo ST. .. .. .12 8 pl. .... .51
14 pll IT.. . ..14 14 pl. n. .61
16 pIo ST 16 16 pl. n. .6;
18 plo IT 19 18 pll ••. .91
20 pl. ST. .. .. .28 20 pIo n. 1.0·
22 pl. IT.. ..29 22 pIo n. 1.3,
24 pl. ST. . .29 24 pl. n. 1.4·
28 pl. ST. . .39 28 pIo n. 1.6,
40 pIo IT. . .48 40 pl. ••. . 1.9·

ST = Soldertell WW = Wlrewrel

PART NO.
1.000
1.843
2.000
4.000
8.D00

10.000
16.000
18.432
19.660
20.000
32.000

8300
8303 2.90
8304 1.90
8307 2.90
8308 . 2.90
8310 3.90
8311 3.90

8700
8141 28.90
8748 . 19.90
8749 28.90
8155 23.90

80000
80186-6 99.90
80188 89.90

8100

...... 23.90
......... 38.90

2.90
1.15
3.75
1.15
2.20
1.15
3.45

12.90
14.10
4.45
4.45
9.90
3.90

.... 4.45

Z-80

8200

6500 6500 A
6502 4.90 6502A. 5,90
6504 6.90 6520A. 5.90
6505 8.90 652lA . 9.90
6501 9.90 6532A. 10.90
6520 4.30 6545A. 12.90
6522 4.90 655IA 10.90
6532 9.90 6500 86545 9.90
6551 9.90 65028. 1.90

6800
1 MHz 68800

6800 2.90 2 MHz
6802 7.90 68800 9.906803 11.90
6808 12.90 68802 11.90
6809E .. 8.90 68809 11.90
6809 8.90 68809E ... 11.90
6810 2.90 68810 5.90
6820 4.30 68821 5.90
6821 2.90 68840 18.906828 ........ 13.90
6840 ..... 11.90 68845 18.90
6843 ......... 33.90 68850 5.90
6844 .. 24.90

680006845 11.90
6841 10.90 68000·8 . .. 34.90
6850 2.90 68041 .. 23.90
6852 5.90 68488 18.90
6860 1.90 68652 ... IUD6862 10.90
6875 6.90 68661 8.90
6880 1.90 68164 11.95
6883 .... 21.90 68166 19.95

8000
8031 ... 14.10 8253 . 6.90
8035 5.90 8253-5 1.90
8039 5.90 8255 . 4.45
INS-806o 16.90 8255-5. 4.90
INS-8013 29.90 8251. 1.90
808oA. 3.90 8257-5. 8.90
8085 4.90 8259.. 5.90
8085A-2 . 11.90 8259-5. 6.90
8086 .... .. 24.90 8211.. .. 69.90
8081-3 15 MH~ .. 124.15 8212. 19.90
8081-2 18MH~ .. 199.95 8274 28.90
8088 19.90 8215. .. 28.90
8089 ... 59.90 8219 . . 6.90

8219-5 . 1.90
8282. 6.45
8283. 6.45
8284. . 4.10
8286. 6.45
8287 . 6.45
8288. . 12.90
8289. . 44.90
8292 12.90

8202
8203
8205
8212
8214
8216
8224
8226
8228
8237
8231-5 .
8238
8243
8'50 ..
8251
825IA

Z-80
lIO-CPU 1.95 lIOHMA .. 8.95
Z80-crC .. 1.95 Z80A-P10. 2.45
Z80-oART 6.95 lIOA-Slo/O . 9.95
Z80-oMA ... 1.95 Z80A-S10/1 9.95
Z80-PIO .. 1.95 Z80A-S10/2 . 9.95
Z8D-S10/0 8.95 Z80A-S10/9 9.95
lIO-IIO/1 .. 8.95

Z·80 8Z8D-SIO/2 . 8.95
Z8D-II0/9 .. 8.95 lI08-CPU .. 1.95

Z·80A
lI08-CTC . 1.85
Z808-P10 1.85

Z80A-CPU 2.45 Z808-0ART . 11.85
Z80A-CTC .... 2.45 Z808 SlO/O .... 21.85
Z8oA-OART .. 7.95 Z8P 110/2 . 28.95

8131 2.90
8155 6.90
8155-2 . 1.90
8156 6.90
8185 28.90
8185-2 . . . . . . .. 38.90

2195 38.90
2197 38.90
6843 33.90
8212 19.90
M88876 22.90
M88811 22.90
MC3470 4.10
UP0165 19.90

6845 11.90 CRT5021 . . .. 18.90
6841 10.90 CRT5037 ...... 28.90
68047 .. 23.90 OP8350 . 38.90
68845 '" 18.90 H046505 11.90
1220 38.90 MC1372 .. 6.90
8215 ... 28.90 lMS9918A .... 38.90

DISC CONTROLLERS

,-

CRT CONTROLLERS

UV ERASERS
QUV-T8/1 $49.95

ECONOMY Model

74UOO .23 74L1125 .48 7411260 .58
74Uol .24 ml126 .48 7411268 .54
74lSo2 .24 ml132 .58 74lS273 1.46
74lS03 .24 7411133 .58 7411215 3.30
74lS04 .23 74U136 .38 7411219 .48
74lS06 .24 7411131 .98 14U280 1.95
74lS08 .21 74LS138 .54 14U283 .68
74lS09 .28 14lS139 .54 74U290 .88
741110 .24 14lS145 1.15 74U293 .88
14UII .34 mlw 2.45 1418295 .98
74U12 .34 14lS148 1.30 7418298 .88
74lS13 .44 14U151 .54 14U299 1.10
74LS14 .58 14lS153 .54 1418323 3.45
14LS15 .34 74lS154 1.85 7411324 i.10
74lS20 .24 1418155 .68 7411352 115
74LS21 .28 74U156 .69 1411353 1.25
14lS22 .24 74U151 .64 7418363 1.30
ml26 .28 14LS158 .58 1411364 1.90
74lS21 .28 74l116o .68 14lS365 .48
74lS28 .34 74LS161 .64 1418366 .48
141130 .24 74U162 .68 14lS361 .44
141132 .28 74U163 .64 14lS368 .44
741133 .54 74lS164 .68 7411313 1.35
741131 .34 74lS165 .94 14U374 1.35
74lS38 .34 74lS166 1.90 74lS311 1.35
muo .24 14lS168 1.10 74lS318 1.13
14lS42 .48 14LS169 1.10 74lS318 1.30
74U41 .74 14lS110 1.45 7411385 1.85
74U48 .14 74U113 .68 74lS386 .44
74lS49 .14 74lS114 .54 74lS390 1.15
741851 .24 mSI15 .54 7418393 1.15
74lS54 .28 741818 I 2.10 74lS395 1.15
74lS55 .28 7418189 8.90 1418399 1.45
74lS63 1.20 1418190 .88 1418424 2.90
m813 .38 m8191 .88 7411441 .36
ml74 .34 74lS192 .18 74l849o 1.90
74lS15 .38 74lS193 .18 74LS624 3.95
m816 .38 m8194 .68 14lS640 2.15
741878 .48 74U195 .68 7411645 2.15
74LS83 .59 74U196 .18 7411668 1.65
74U85 .68 74U191 .18 7411669 1.85
741886 .38 14lS221 .88 7418670 1.45
74U90 .54 74U240 .94 7418614 9.60
74189 I .88 14lS241 .98 7411682 3.15
74U92 .54 74U242 .98 7418683 3.15
74U93 .54 74U243 .98 7418684 3.15
74U95 .14 14lS244 1.25 14lS685 3.15
741196 88 14U245 1.45 7418688 2.35
14lSIOl .38 7418241 .74 74U689 3.15
1418109 .38 74U248 .98 mS783 23.95
74lS112 .38 74U249 .98 811S95 1.45
14lS113 .38 74U251 .58 8llS96 1.45
14lS114 .38 74U253 .58 81lS97 1.45
7418122 .44 74U257 .58 81LS98 1.45
14lS123 .18 74U258 .58 25LS2521 2.15
14lS124 2.85 74lS259 2.70 25lS2569 4.20

1691 6.90
1771 IUD
1791 22.90
1193 22.90
1795 22.90
1797 22.90
2143 6.90
2191 .. 38.90
2793 38.90

We will try to BEAT
All Competitor's Prices

CALL for Quote!

STATIC RAMS
2101 256.4 450" 1.90
2102 IK. I 450" .79
210ZL-4 IK. I 450" .89
210ZL-2 IKlI 250" 1.29
2111 256.4 450" 2.29
2112 256.4 4501. 2.29
2114 IKl4 450" .99
2114-25 IKl4 250" 1.10
2114L-4 IKl4 450" 1.20
2114L-3 IKl4 300" 1.30
2114L-2 lKl4 2001. 1.40
2147 4KlI 551. 3.95
5101 256.4 450" CMOS 3.90
lMS4044-4 4KlI 450" 2.95
lMS4044-3 4KlI 300" 3.45
lMS4044-2 4KlI 200" 3.95
MK4118 IK.6 250" 8.95
1"2016-20 2K l8 200" 2.49
1"2016-15 2K.6 150" 2.99
1"2016-10 2Kl6 100" 4.49
HM6116-4 2Kl6 200" CMOS 2.49
HM6116-3 2K.6 150" CMOS 2.99
HM6116-2 2K.6 120" CMOS 5.49
HM6116LP-4 2K.6 200" CMOS 2.99
HM6116LP-3 2K .6 ISO" CMOS 3.49
HM6116LP-2 2K.6 120.. CMOS 6.49
Z-6132 4K.6 300" 29.95
HM6264P-15 8K .6 ISO" CMOS 5.95
HM6264LP-15 8Kl6 150" CMOS 6.95
HM6264LP-12 8K .6 120" CMOS 8.95 .

DYNAMIC RAMS
lMS4027 4K. 250" 1.45
UP0411 U. 300" 1.85
MM5280 4K. 300" 1.95
MW08 SK. 200" .49
MM5298 8K. 250" .49
4116-20 16K • 200" .79
4116-15 16K. ISO" .99
4116-12 16K. 120" 1.49
2116 16Kl ISO" 5. 3.95
4164-25 64K. 250" 5. .59
4164-20 64Kl 200" 5. .69
4164-15 64Kl ISO.. 5. _79
41256-20 256. I 200" 3.85
41256-15 256. I ISO" 3.95

EPROMS
1702 256.6 I" 3.85
2706 lKl8 450" 2.49
2756 lKl8 450" 5.90
2716 2Kl8 450" 5. 2.95
2716-1 2K .8 350" 5. 3.95
lMS2516 2K .8 450" 5. 3.95
lMS2716 2K.6 450" 6.95
lMS2532 4K .6 450.. 5. 3.95
2732 4Kl8 450" 5. 2.95
2732 A-4 4Kl8 450" 21t 2.95
2732 A-35 4K l8 350" 21t 3.85
2732 A 4Kl8 250" 21t 5.95
2732 A-2 4Kl8 200" 21t 8.85
2764 8K .8 450" 5. 3.85
2164-26 8K l8 260.. 6. 4.96
2164-20 8K.l 200" 6. 6.96
lMS2664 8K.8 45011 6. 9.86
MCM68764 SKl8 460" 6. 17.96
MCM68766 SK.8 360" 6. 19.85
27128-46 16K.8 460" 6. 6.00
27128-30 16K.8 300" 6. 6.60
27128-26 • 16K.8 260" 6. 6.00
27266·26 32K.8 250.. 14. 9.86
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CALL or WRITE
for our

FULL CATALOG

The Flip Sort PLUS TN

The new Flip Sort PLUS N adds
new dimensions to storage. Its
smoked acrylic elegance holds
over 100 diskelles with all the
features you expect from the Flip

Sort Family- $24.95

'IItIiI' .

Your ticket to fast and
easy IC selections

$89.95

OB25 Connectors
MALE 1.75
FEMALE 1.95

MATH CO-PROCESSOR
8087

8087·3 (5 MHz) 1 24.95

8087·2 (8 MHz) 199.95

• Ex,..dl~11 t. 512K
• filly c tI~11 witt. IBM IllInl1
• FllIly c tI~11 w/l8M dla,llStlc ulllitlea
• Slrtll Part Anlla~1I

• I·Yllr Warl1lty

$149.00

APPLE or IBM JOYSTICK

$29. 95

Compatible for either:

APPLE II and APPLE lie

OR

IBM-PC, JR., & IBM-XT

MULTIFUNCTION CARD

NO LABEL·( SOfTSECTOI )
• ./HUI IllS

25 pBr plcklge
SS/OO ••• 24.75 or .99 BI.
OS/DO ••• 28.75 or 1.1981.

HEAR WARRANTY
ON ALL BULK DISKETTES

• 64K II 384K RAM • Cleek C.llidar
• PaI1I1II Plrt • SI'tw.11 lilcledld
• Slrtll Port • l·Ynr Warl1lly

$199.00

MEMORY CARD

The right80-column card for your
Apple 11+

• Soft video switch
• -Buill-in inverse video
• Shift key support
• 2 year parts & labor warranty

Most advanced 8O-column
extended video card for

Apple lie

• Expands memory up to 192K
• Double high resolution
• 2 year parts & labor warranty

APPLE ACCESSORIES
Plrall.1 Prlltlr Cerd 49.95
BO-C.1. c.... '.r A"I.II+ 149.95
BO·Col. md 'or Apple lie 129.95
Ch.ck••tl BO-C.lumn C.rd. .. 69.95
S.rI.1 Cerd IcommuRlc.tlon). .. 69.95
CI.ck C.I'I~.r c , 79.95
CIIIII, Fli 38.95
P•••r Su"ly 69.95
Joystick 29.95
Joystick Ad.pter A"le lie. . .. 14.95
RF M.~ul.t.r 13.95
Disk Drill Full HII,ht . . . .. 169.95
Disk OrlllY2 Height 169.95
C'ltraller C.rd 49.95
A"II PI~~lu. .. .. . .. . .. .. 5.95
16K Clrd. , , 39.95
16K B.ra B••rd 13.95
Extend-A-Slo!. .. , , . .. 34.95
P.d~l. Ad."I•.. , . . . . . . . .. 29.95
Kul. Touch P.d. , . , , . , .... 99.00
M.,lc Touch Pld ./Joystlck, .. 79.95
Klytronlc KeY~OIrd. . . . . . .. 219.00
Apple Keyb.rd (Taiwan)•• 149.95

I

VIEWMAX-80 149.95

INNovaTORS IN MICRO-COMPUTER TECMNOLOGY

VI EWMAX-80e

,DISK DRIVES
Apple and IBM

compatible
Apple full height . . . . .. 159.95
Apple half height. . . . .. 129.95
Teae 558 . . . . . . . . . .. 115.95
Tandon TM 100-2. . . . .. 149.95

"J'liUMI"'f«J'" BI!ID

.~~j=~~~_{~J.
,f' ..~:}Ji;"'"~iIiI

""'-(-"-~

iANGPRO-8 N

••••••• $995.00

ophisticated capability to program and ver
~ 8 EPROMS or EEPROMS at once. Can be
onfigured to program any of the standard
Ingle voltage 2K, 41<, 8K or 16K EPROMS
r EEPROMS. Separate power circuitry for
ach of 8 ZIF sockets with isolation, over
)Itage and overcurrent protection. 4-digit
Ipha-numenc display, self-contained with
ower supply.
, High through'put
, Rellabl., u....frl.ndly
• Int.lIIg.nt allJOrI1hm
, Program and v.rlfy 2718 thru 27256
, Stand alon. (RS232 option $185)

PROMPRO-B 64K Wlral.1 ... $689.00

• Powerful EPROM/Micro develop
ment programmer

• Keypad almulatlona
• 258K memory buffer option

-

LOGICAL ~
DEVICES, INC.~

La. C.at EPROM Programmer
The "SHOOTER" ••• $395.00

• 32K, upgradableto128Kbitmemory
• Bullt·ln Serial RS232 port
• Program and verify 2716 thru 27256
• Intelligent, faat programming
• Up/download Hex, Binary, ASClletc.
• Serial HS232 Interfllce compatible

orbi~
Systems, Inc.

~
:XTENDED 80-Column Card

for APPLE lie
• 64K to 128K Upgrade
• 2-Year Warranty

$69.95

Z-80 (CP/M) CARD
APPLE 11+, liE

• Compatible w/all Apple CP/M
• Lifetime Warranty



••••LETTER
QUALITY

F 10 DAISY WHEEL PRINTER
.~

The TEC F-10 Daisy Wheel printer is the perfect answer to a rea
sonablly priced 40 character word processing printer. While this
printer is .. extremely" similar to C.Uoh's F-1 0/40 Starwriter printer.
Legal counsel for the C.ltoh Company have advised us that we
should refrain from referring to the TEC printer as a Starwrlter.
This 40 character per second printer auto installs with Wordstar and
Perfect Writer. Features extensive built-in word processing func
tions that allow easy adaptability and reduced software complexity.
Industry standard Centronics interface provides instant compatibil-

ity with all computers equiped with a parallel printer port. The TEC
F-10 accepts paper up to 15 inches in width.
These printers were originally priced to sell at over $1400. Through a
special arrangment California Digital has purchase these units from
a major computer manufacturer and is offering these printers at a
fraction of their original cost.
Options available include tractor feed, buffered memory and an
assortment of printer cables for a variety of computers.

48
TPI55B

OneTwo Ten

Five Inch Double Sided Drive.

TEAC FD55B half height 99 95 89
TEAC FD55F 96 TPI, half ht. 119 115 109
CONTROLDATA9409 PC 169 159 155
SHUGARTSA455 Ha"Height 99 95 89
SHUGART SA465 '12 Ht. 96TPI 99 95 89
T ANDON 100·2 full height 129 125 119
T ANDON 101·4 96TPI full ht. 199 189 179
MITSUBISHI4851 ha"height 139 135 129
MITSUBISHI4853 96ITPI'h Ht.155 149 139
MITSUBISHI 4854 8" elec. 295 285 275
QUME 142 half height 119 105 99

Eight Inch Single Sided Drive.
SHUGART 801 R
SIEMENSFDD 100-8 119 115 109
TANDON 848E·1 Ha" Height 369 359 349

Eight Inch Double Sided Drive.
SHUGART SA851 R 495 485 475
QUME842''QUMETRACK8'' 319 319 313
TANDON 848E·2 Ha" Height 459 447 435
REMEX RFD-4oo0 219 219 209
MITSUBISHI M2896-63 V2 Ht. 459 449 409

TEAC

• These .7 Meg yte drives
are new units recently re
leased by the Shugart division
of Xerox. The Shugart 604 is
fully 506 industry compatible.
Each drive is tested before
shipment anti is supplied with
a 90 day warranty. SHU-604

Ive Inch Winche.ter Harel Di.k Drives
FUJITSU M2235AS 27 Meg. 899 859
RODIME RO·208 53 Meg. 1589 1493
MAXTOR XT10140 140 Meg. 3895 3785
SHUGART 712 13 Meg. '12 Ht 495 465
SHUGART 604 6.7 Meg. 99 89
TANDON 502 10 Meg. 419 395
TANDON 503 19 Meg. 695 675

TE 225 25 Me • 695 625

DUAL SHUGART
SUBSYSTEM

1119
The dual Shugart subsystem features
two SA465 (96 tpi) 5V..· double sided
disk drives. Also supplied within the
subsystem is 50 watt power suppiy
and a Fhielded si~nal cable.

'.49 1.29 1.15
1.29 us .~

1." 2.15 1.75
1.1'5 1..5 1.15
1AI 3.25 2."
2.50 2.25 1."
3." 3.15 3.10
4.55 4.35 4.,15

1-31 32. 100 +
1..39 t.19 .t9
6.1'5 6..50 6.25
1.75 1.65 1.45
1.75 1.65 1.45
5-'5 5.75 6.35

)t.00 35.00 29.00

1CM-21 UJ2200
1C....21lO2450
1CM-2112450
1C....2114300
~

1C S25T.JOO
1C ,162OO
tC ',Al50

EPROMS
ICE-HOI
ICE-2716
tCE·2116Tl11S
teE·2732
tCE-2764
ICE-2112'

DYNAMIC 1.SOns
MEMORY

11,

1t 99'r Ii ll' -r
Quantity •

100
DYNAMIC MEMORY

M MORT

21L022OOr)s.1Kstlltic
21L0245OM.1Kstatlc
2112 4SOnS. 2K static
2114JC)Ons.1K ...
4044TMS "SOns. 4K .. 1
52S7 300ns. 4K I 1
6116 PC 200n.. 2K ...
6116P315Ons.2K.'

416415Ons.&4K lZ8rtl"-h JCM-4164150
41256 1SON. 256K fCM-41256150
41tiISOna.I6K 1CM-4116150
4116 :lOOns. t 51( 1CM-4116200
412lfor1811l1AT !CM-412t1SO.
OPMOI dynamic c:ontroIer 1CT-&409

STATIC MEMORY

U"',Unk t2fJO

~'$
< , II,

The Ullralink IS a Hayes corllpatible 300/1200 modem designed
for the IBMIPC market place. The UltraLink adds a voice/data
demenslon to your PC. Manufacturers original suggested price
on this modem is $795. California Digitals price $159.



SUNRISE COMPUTER

-'
./Optional Printer

The Xerox Sunrise 1810 is by far the best value we have ever seen in a
micro computer. This is a self contained battery and AC operated
portable. The Sunrise was originally priced at $2995. Xerox has since
elected to drop the computer from their product list. California Digital has
purchased all the remaining inventory and is making the unit available at
a fraction of its original cost.
This portable features a built in 80 column liquid crystal display, along
with both RF monitor and television outputs. The internal 300/1200
baud modem includes an auto dial telephone assembly. The units has
both centronics parallel and a serial port programmable to 19,200 baud.
The self contained micro cassette is capable of capturing data from the
keyboard as well as doubling as an recorder for dictating messages.
An optional dual floppy disk drive module, pictured above, is available
for only $219. (when purchased with the Sunrise 1810). Also available,
for $59 is an 80 column printer that mounts in the drive module. The
Sunrise features a CP1M operating system which allows the operator to
use any CP/M program in Xerox 5V4' disk format and over 5000 CP/M
programs available in public domain.

Television
OutputSerial Port

10 Function Keys
/

/
Centronics
Printer Port

TERMINALS

NECRGB
COLOR

MONITOR

'tt9

The Comrex Comscnber lIS the Ideal solution to make shan work of translating finanCIal and
numeric data into a graphic presentallOn.Many ready to run programs such as Lotus 1-2-3,
ViSI-on and Apple business graphics already suppon this plotter.
The Comscriber I features programmable paper SIZes up to BV2 by 120 Ind'les, 6 Inch per
second plot speed and 0.004" step sIze.Easy to implement Centronics interface allows the
Comscriber I Immediate use with the pnnter pan. of most personal computers.
The Comscriber I is manufactured for Comrex by the Enter Computer Corporation. The
plotter is marketed by Heath Kit and also sotd under Enters own "Sweet P" Label ThIS IS
your opportunity to purchase a plonerwhlCh was onglnaJly priced at S795 for only $219.
Also available IS a suppon package whICh includes demonstration software, interface cable,
a multicolor pen assortment and a vanety of paper and transparency malenal.

The NEC JC-1401 0 is a 13" medium/htgh resolUl)OO RGB monitor suitable for usewilh lhe
Sanyo MBC-550/555 or the IBM/PC. The moMor features a resolution of 400 dots by 240
lines. Coklrs avaIlable are Red, Green, Blue, YENIow. Cyan, Magenta, Black and White.
The NEC monitor cames the lInon-Monroe label and was originally schedukKJ for use In
their "Office of the Future" equipment A change in Monroe's marketing strategy has made
lhese units excess Irtventory whICh were sold to CalifornIa Digital. We are offering these
"new" RGB monitors at a fraction of !heIr onglnal cost Sanyo compatible NEC-1401/S:
IBMI PIC Computer compatible NEC-l401/PC

PLOTTER

'tt9 ,~L_

M 1200 -f'89
The Team 21 oHers all the features of the Hayes Sman Modem
1200 lor a fraetKJl1 of the prICe. Now IS 'lour opportunity to purchase a
1200 baud modem al the pnce of a 300 baud modem.

MODEMS
Hayes StNwtmodem 2400 baud modem HYS-2.-oo 599 00
Fuptsu2400 1200baudalJlDeverytl'wwil FUJ-l9350 43900
leam 1200 HayesCompalble TEM·$M12OO 18900
Uh,a!.ri 1200 data andV'OlC8O'l same Irne un-l200A 15900
CTS212AHl200baud aUlOcNl CT$·212AH 25900

TetmnalsotlwarelorCTS212AH CTS-212$FT 3500
P,ometheusl200~lealL»'es PRM·Pl200 31900
PlOmemeus l2008lfllema!PC PAM·Pt2OOB 27900
~lmanMa,k 12 1200 baud Hayes compat.bIe SGL-MK 12 239 00
s.QnaIman Man. VI 300 baUd Iflletnal PC SGL·MK6 59.00
HayesSmanMooemI2OQbaud .Uloanswf!! aulOh HYS·212AO "2900
Hayes 12OOBIorusewllh"'eIBM/PC.1200baud HY5-I2QOB 39900
Hayes Smartmodem. 300 baud only. aUIO iWl$wer auto ellal HY$·I03AO 229 00
Hayes Mcromodem II IOJAppledlfec'lconoecl HY5-MM2 27900
HayesChtonograptillme&OOle HYS-GHR232 19900
Penr~3OO I20Qlndustnalquallly PEN·12AD 39500
UnlV~Oala1000LP llnepor!lllet au&oartSWfII' UOS-103lP 3900
UnIversal Dala212LP lull 1200 baud duplex Irnepowtll UDS·212LP 11900
UllI'IersaIOala212A. 1200Daud II1du$ltlalLone UOS'212A 17900

1200 BAUD
UNIVERSAL

DATA

I 119 ~~~D:~~I~~~ t~S~ta~~~; oper:t~~~
power ~nllrely from the telephone line thus
ellminaflng the need to connect to an exter-

~6ct~~:;n~;tCt~~~~~t:~~~~~I~~~~~~~:;:~~=~~
dlat up data bases,
The Universal Dala DIVISion of MOlorla onglnal suggested hst pnce on
the 212/LPwas $495. but Callforma DIgitaliS ollering at only $119,

'9900
165900
'65900
'59900
68900
31900
'2900
,,..00
76900
39900
69900
39500

'9500
~900

67500
71900
'9500

115':l00
76500
57500
75900
95000

'09>00

23900
38900
35900
28900

1"95 00
25700
34'00
78900
23900
36900
36900
48900
89500
51900
32900

.... 00
399500
579500

UB-FIOC
OUM·I02
APX·Ot2S(i
APX·Ol7'SA
WVS-50
WVS·JOO
ZTH·Z29
TVI·9lOP
TVI-925
TVI-950
TVI·970

FreedOm lGO $p6It scleen delalchable keybt 'd
Oume 1029" cnpflO:S()hortermlOal
Ampelo:[)~1259'eenscrcen

Ampex [)a1oo9C 175 amoer screen 1W'ODage Ivnc_ keys
Wyse50 14 greenphOSpnOl
Wyse JOO Etght color display S4)llI screen
Z6f'llih 19 tetJYW\31 VT52 com .,1bIe oetaldl boe k.eyooa.d
TcIf'VldOO910Plu$ bIo(:lI.m()..~

Te!cv1doo925 OOlalChablc~, vooa'd 22 luncllOflI..eys
Televldco9S0 9' 'fJh!Cch'll p61tscreen 22lunc
- "f'Voc:X!O 970 14 ween I COIUITVl EUlopean

MATRIX PRINTERS
Star Gem'nI 0010 120ctlar sec STR·SGIO
SI,:t,Gemlm-SGIS ,OOeMI soc 1S paper STR·SGI5
Ci'arGeml'" [)ella 10 160 Ow sec STR·OIO
(.."'lenMSP11QfT 160ctla. soc CIT·MSPIO
TOShlt).l P1351 192ch<l! soc letter Quahly TOS 1351
Ql"ctatrll82ASCflaJ&pafalIe19'1 papet OI<I·I82A
OIIlO,lla 1921\ p.1lnllel Interlace 160 char/soc OKI·I921\
()l..,dala84Ppal,llIcl 15 paper OKI·64P
[f)SOrl LX-SO 10 120Chal sec EPS·LXao
Loson FXBOFT '0 160char 'SOC wl,h g,aphl'ilJ' EPS·FX80
Epson RX HXl 15 wllhGlaphl,a_ EPS·RX100
EpSOflF"Xl00fl IS lrOChal secwllnQ,aphl'<l)l EPS·FX100
f.pson LOt5OQ l~ col.--.pondcnceQuall'Y EPS·101SOO
E:.;>son JX80 Colof pftnlt'! EPS JXao
P'OW'Iler 8510pollallel Y' I· pape. PAQ·851OP
C llaploduc'l<; B-bOO·J oalld PllIltc' 600 LPM nps·B600
1'f1fllrOllll P100 h'9h~ PflfllCl 300 hnes pel mlflulC PI X·P3O(l
'flntlonl' PloOl}ullrahogh<;pced600loneSpet'fllllll,lIC PTX·P6O(l

PRINTERS

WORD PROCESSING PRINTERS
Stdrwt'IICf FIOpa.alie! ·WC1lal sec PRO-F1oP
NEC8810 55Ct1, .. second sellallnlerlace NEC-8810
NEC8830 55chou sec parllfllerlace NEC·8830
~FC3550 popul...... pnnlCf designed lor Ihc 8M PC ~f=

~1,,~~~~'':'/~r~O::~:n:"::i:' SRO-EXP500
~ 'If!fAeeaEXPSSOI-ChaI secpa.'onlfflilCe SRo-EX~50

f), obIo63().lOcn.l' set. !>eIICII OBL·630
l' d>lo620 propor1lUll<ll~paong h()Il & Yell lab 20cps 06L·620
ok 16100 18char '.ec JUK-6H)O
.fu. 6300 .w cna, ~ JUK 6300
C<;,,,re. CR2 I;lutle' PI(l)OrtlOflal SPaClf19 par I CAX CR2P



Giant System Sale
200 Systems Must GO!

.$ 18
18
18

.$ 85
150

.$ 69
79
59
59

..$ 69
135
147

12

...$ 99
129
129
175
199
165

.... $ 47

.$ 149/155
50

.... $ 125/135
65

........ $ 49
49
49
39

JUKI
B,·D"ecllonal Tractor. 6100/6300
Senallnterface .

CABLES
IBM PC to Parallel Printer.
Senal Cable.
Cent. to Cent. M/M or M/F

• :c:='::S [VISA J
We accept VISA, MasterCard, COO [w/deposit),
Certified Checks or Wire Transfers. Minimum
Shipping Charge $4.00. Some items subject to
back order. California Res. add 6 Yo % Sales Tax.
All returns are subject to a 15 % restocking
charge and must be authorized by store manager
within 10 days. Prices subject to change without
notice. This Ad supersedes all others.

BROTHER
Tractorfor DX·15
Traclor for HR25 .
Tractor for HR35 ..
Cut Sheet Feeder lor DX15 .
Cut Sheet Feeder for HR25/35 .
Keyboardlor DX15

STAR MICRONICS
Graphstar. Apple Interface.
Senal to Parallel Con ....erter .
Universal Commadore ..
Senallnterlace Card.

PRINTER
ACCESSORIES

ORANGE MICRO
Grappler +
Buttered Grappler + . 16K expo 84K .

TOSHIBA
B,·D"ectlonal Trac 1351/351
Font Disk for Down loading P1351 .

MICROTEK
Dumpling GX (same as Grappler + ).
Dumpling GX w/16K butter .
Dumpling GX w/32K butter.
Additional Buttenng 16K .

FOURTH DIMENSION
Par Card & Cable for Apple

OKIDATA
Plug and Play for IBM.
Okigraph I for 82A .
Okigraph Ilor 83A .
Tractorfor 182 .

Call
Call
Call
Call
Call
Call ~
Call

1229

$ 219
219
265
299
319
319
440
460
440
499

$ 229
389
359
475
499
629
795
359

. $ 575
575

1229
1250

.$ 379

.$ 399

.. $ 629
839

... $ 369
669

... $ 215
245
295
335
475

PRINTERS
OKIDATA
ML182P120cps 219
ML182lBMGraphlcsComp. 219
ML182S10"Carriage. 265
ML192P. 160 cps. 359
ML192IBM GraphiCS Comp 359
ML192S. 160cps. 419
ML193P. 160cps. 499
ML193IBMGraph.csComp. 499
ML193S,I60cps 569
ML84P. 200 cps 655
ML84IBM 655
ML84S, 200 cps 775
OkimatelO 129
Interface Module for OKIlO . 79

EPSON We are an Authonzed Dealer
LX80, 120cps NLO .
FXBO+, 160cps 10"carr..
JXBO .
RXloo .
FX185. . .
1.01500 .
S02ooo ..

QUME
Letlerpro lOP Prop. Spc. Enh Prnt
Sprinl 1140 +. 2K. 40 Cps,
132 col. Width

STAR MICRONICS
SG10FI.120cps.corr.qual.
SG15Ft.120cps,corr.qual.
SOl OFt, 160 cps. COrr. qual.
SDI5Ft. 160 cps. corr. qual.
SR10Ft, 200 cps, corr. quat.
SR15Ft, 200 cpS. corr. qual.
SB10Draft.144cps,NL060cps
Powertype, 18cps Bi·Di

C.ITOH
7500 AP, Parallel.
7500 EP,IBM Compatible.
7500 AR, Senal
8510 AP. Parallel.
8510AP + NLO Mode.
8510 BPI.IBM Compatible.
1550 P. Parallel .............••. , .....
1550 BP + NLO Mode.
1550 EP, IBM Compatible.
1550 BCD. Senal .
BROTHER
HR25.25cps.
HR35. 36 cpS.

DYNAX
DX15XL By Brolher,20cps .
JUKI
6100. L.O 18 cps w/proportional spc..
6300. 40 cps

TOSHIBA
Pl340P ..
Pl340S. .. .
P351 P. Fasterthan 1351
P351 P/S.Faster&moreversatlle .

PANASONIC
1091 wlTractor, 120 cps, 1 yr. war $ 259
1092. 10" car .. lBOcps 439
1093. 15" car. 160cps 669

COPAL
SC·12OO. 120cps FT & Graphics.
SC·12ooL, 120cpsw/NLO ..
SC·l500. 180cps FT & Graphics.
SC·I500Ul. lBOcps NLO & IBM compo
SC·5500Ul. 15" NLO & IBM compo .

Very QUite - 1 Yr. Warranty

We Stock What We Sell! !
IF YOU SEE IT ADVERTISED FOR LESS,
CALL COMPUTER CONNECTION FIRST

FOR LOWEST QUOTE'

GIVE US A CHANCE TO BEAT THE
COMPETITION'S ADVERTISED PRICE.

990
Call

69
175

2425
2995
989

1059

... $ 299
434
399

.. .$1345'
1475'
1575'
1495'
1599'
2695'
1999'
3125'
4199'

.... $1985
1699
1999
3795
4495

20% to 40%
OFF LIST
ALWAYS

PRINTER SWITCHBOX
SRS·2 Serial. .$ 69
SRS·4 Serial. 99
SCN·2 Parallel . 79
SCN·4 Parallel. 105

Run 2 to 4 Pnnters off 1 Computer

ACCESSORIES
8087 Malh ChiP $ 99
COMPUSERVE
Starter Kit InCludes: Infoplex. Electronic Conterenc·
mg. ProfeSSional Forums and Muen More. . $ 39
Executive 55

SOFTWARE
LOTUS DEVELOPMENT CORP.
Lotus 1·2·3 .
Symphony.
Jazz ,.

ASHTON TATE
DBaseli. ..$ 299
DBase III 389
Framework 429

PERSONAL SYSTEMS
APPLE
Apple Professional System inCI: Apple liE, 128K, Tilt
Monitor, Duo DiSk, BOcol. card. . . . . . ..... $1350
Mac 128K w/Dnve, Mac Write, Mac Paint and
mageWnter ..
Fat Mac512K. sameas above .
Applellc.............. . ,.
Apple Ilc w/MOnilor & Stand ..

IBM
IBM PC Barew/Cont. &64K.
IBM PC64K, 1 Drive , . ,
IBM PC64K, 2 Drives .
IBM PC 128K, 1 Drive. . .
IBM PC 256K, 2 Dnves .
IBM XT, 10 Meg. Floppy & 128K
iBM XT, Bare w/256K & IBM Floppy.
IBM AT Base .
IBM AT Enhanced.

• Call For Current IBM Pricetl

SANYO
MBC 550·2 w/l 320K Dnve & sftwr $ 750
MBC 555·2 w/2 3lOK Drives &
more software . .
775 Portable ...
Senal Port for Sanyo .
Sanyo Video Board.

COMPAQ
256K, w/2· 320K Drives ..
Desk Top Modell ,.
Desk Top Model 2 .
Desk Top Model 3 .
Desk Top Model4 .

Call about 286's
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We Are Overstocked
No Reasonable Offer Refused

.$ 17

.$ 115
120
129
139
389
393
499
245

. .$2795

. ... $ 160

.... $ 650

. .... $ 119
129
149
235
399
545

. $ 169

Drives For Apple & Franklin
MICRG-SCI
A·2 Full HI. 100% compo . . . ..... $ 159
A.5C for lie w/cable . 169
A.5 V, HUor liE. . . . . • .. . . . . . . . . . . . . 185
Controller Add ........•........•.•.•... 55

IBM
IBM Logo Disk Drive.

HARD DISK DRIVES
RODIME
10 meg. wicont. 1yr. warr.. . ... $ 595

DISK DRIVES
TANDON
TM1QO.2forlBM PC............. . .. $ 95
TEAC
55BDbllDblforlBM .$ 99
MITSUBISHI
'h HI. 360K . . . . .. . . . . . . . . . . .$ 110

MOST ORDERS
SHIPPED

SAME DAY

ALPHA OMEGA
10 meg wicont. $ 625
20 meg w/cont. . , 099
30 meg wlcont. 1395
2OmeglorAT 699
33meglorAT. 899

13 Month Warranty

TALL GRASS
25 meg. wl55 meg Tape B.U..

DISPLAY MONITORS
QUADRAM
Amber chrome IBM compatible.
AMDEK
V3OOG.
V300A .
V31OAforlBMPC .
Color3OO .
Color 600 , ..
COlor710.
TAXAN
Composite W115. Green
CompositeW116, Amber .....
IBM Green MonochromeW121
IBM Amber Monochrome W122 .
RGB IBM wlCable W420 ...
RGB Super H,·Res. W415
RGB Super Hi·Res. W440 . .. .
RGBIComp. Med. Res. W220 .
PRINCETON GRAPHICS
HX·12forusew,thlBM PC
Max 12AmberforlBM
SR 12SuperH,·Res.
Scan Doubler .

SEAGATE
10 meg. w/cont 1 yr warr

..$ 299
339
369

.. $ 179
199
329

. $ 449

... $ 149
389
379

............... 645
149

. .... $ 265
249

75
. .......•.. ,.'.... 189

175

PARADISE
Modular GraphicsCard ....
Mulli Display.
Module A Paralell or serial
ModuleB ..
5 Pack .. , . . , , .

IBM PC ACCESSORIES
IBM
IBM Mono Card w/Printer Port ....•.•.•.•..... $ 245
IBM Mono Monitor. . . . . . . . . . . . . . . . • . • .. . . .. 265
IBM Dos 3.1 69
IBM Tech Ref. for PC . . . . • . • . • . . . . . . . 85

AST RESEARCH
Six Pak + w/Sidekick. . . . . • .... $ 255

ANCHOR
MarkXII..... . $.217
Volksmodem XII, 5 yr. warranty. , . 185
Express 1200. . . . . . . . 265

ORDER LINE
(800) 732-0304

[0utaicI00 c.liforni&l

(213) 635-2809
[Inaide Californi&l

Mon.-Fri. 7 8.m. to 6 p.m.
lMturdlly 11 8.m. to 3 p.m.

ORCHID
Blossom, like Six Pak + w/NetwOrk capabilities $ 245

DATA PLUS
384K Mem, Board w/OK .... , . . • . . . . . . .$ 115
XT Short Card, 384K Mem. . . . . . . . . 183
Mulliplus, same as Six Pak .......•.•.. , . . 199

MICROTEK
Monochrome Text Card Par & Ser . . . .. $ 185
Color Graphics Card. . . . . . . . . • . • . . 165
Serial Port for IBM 75

MODEMS

BlZCOMP
Intelli Modem ST.
Intelli Modem XL wNoice ....
Intelli Modem XT Short Modem ...

PERSYST BOARD
Bob Hi·Res Display Adp $ 385

KEYTRONICS
KB5151 . . $ 175

HERCULES
Monoch'ome Graphics Card. . . . .. $ 345
Color Card w/Printer Port. . . . . . . . . 185

HAYES MICRO
300 Baud Smart Modem ...
1200 Baud Smart Modem ..
1200 B for IBM PC.
2400 Baud Modem
Micro Modem liE

VUTEK
Vutek . CPS Board, RGB & Composite w/Par. & Ser.
Ports, 2 Yr. War. . $ 199
Color Card (Here. comp.) . . . . . . . . . . . . . 159
Monographic Card (Here. comp.) 275

TECHMAR
Graphics Master .

PC PEACOCK
Color Graphics Card w/Par. Printer Port, Compat.
w/AIIIBM Software, 2 yr. war $ 199

64K MEMORY UPGRADE
64K (9 chips) 200 ns, 90 day war. . ....... $ 15

QUADRAM
Quad Color 1 Board
Exp. Quadboard wl64K & Game Port.
Quadlink 3000 Run Apple sftwr on IBM ....

...... $ 139
159
65

DISKETTES
PC DISKETTES
Sgl./Dbl. (Box of 10) . . $ 16
Dbl./Dbl. (Box of 10). 18

COMPUTER CONNECTION
SgI./Dbl.(Boxoll01.... . .. $ 14
Dbl./Dbl. (Box of 10). 16
SgI./Dbl.w/D,skContarner(10). 20
Dbl./Dbl. wlD,sk ContarnerpO). 22
Bulk5O& Up - Sgl./Dbl.. 1.25ea.
Bulk5O&Up- Dbl./Dbl. 1.35ea.

All Diskettes come wJ5 Year Warranty

MICRO-SCI
64K.BOCol. Card $ 85
Pac Para. & Ser. converter for lie . 75

ADVANCED LOGIC'SYSTEMS
Z Engine 2.2. . .$ 115
CPM/3.0 245

MICROMAX
V,ewmax BOe, 128K extended BO col. card
lorApplellEw/64K $ 124
Viewmax BO, BOCol. Card for Apple II & II + . 139

MICROTEK
SerialinUor Apple. . .. $ 75

APPLE & FRANKLIN
ACCESSORIES

ACCESSORIES
Kens,ngton System Saver ......•.•......... $ 69
Fan for Apple II & liE w/surge . . . . •. •. •. • . . 45

APPLE
Super Senal Card
Monttorll.
BOC"I Card.

ASTAR
RF Modulator

MAIL ORDER & WAREHOUSE:
17121 South Central, Unit L

Carson, California 90746

CUSTOMER SERVICE:
(213) 635-5065

Mon.-Fri. 9 8.m. to 3 p.m.

Inquiry 77 SEPTEMBER 1985 • BY T E 469



JADE

'149.95

'289.95
'299.95
'349.9
'349,9-
'79<15
'79;95
'19'.'5
'2415

AR!

LIST

ProModem 300c for Apple IIc __'199
ProModem 1200B for IBM PC __'399
ProModem 1200 RS-232 '495
ProModem 1200A for Apple __'449
ProModem 1200 'or Macintosh _'495
Alpha/num Display Option '99
Options Processor '99
64K Mem Expansion 'or Above _ '99
Modem Cable '35

Sophisticated direct-connect auto-answer/auto
dial modem. touch tone or pulse dialing RS232
Interface programmable LIST JADE

HAYES Smartmodem 2400 __ '899 '629.9-
HAYES Smartmodem 1200 __ '699 '389,95
HAYES 12008 w/o Smarteom II _ '539 '339,95
HAYES 12008 for IBM PC '599 '359,95
HAYES Smartmodem 300 '289 '169.9-
HAYES Chronograph '249 '199.9-
HAYES Mieromodem lie '299 '169.95
HAYES Smartmodem lie '399 '169.'5
HAYES Transel 1000 '399 '299.95
HAYES Smartcom II '149 '99,95
Modem Cable '35~9S

JADE

'17900
'239"
'44915

'2915

complete with controller card, data cable.
and mounting hardware, totally PC/XT com
patible. External model includes cabinet &

power supply.
LIST JADE

10 MEGABYTE Internal 'l.HllIh '1350 '489.
15

10 MEGABYTE External _ '1585 'lt9."
15 MEGABYTE Internsl _ '1765 '879.

15

15 MEGABYTE External __ 51897 '1049."
5

20 MEGABYTE Internal _ '1800 '999.
15

20 MEGABYTE External_.'2060 '1199."
5

33 MEGABYTE Internal _ '3298 '1569."
5

33 MEGABYTE External _ '3388 '1799."
5

10 MEGABYTE '12 High Tape '1000 '579.'5
20 MB Dlik wi 10 MB Tape _ '2980 '1799.

15

10 'MEGABYTE
Hard Disk System

FOR YOUR
IBM PC

$48995

LIST

JADE 1200 BAUD Extemal '349
JADE 1200B C'rd 'or IBM '399
JADE 2400 BAUD Extemal '699
Copyllnk So'tware lor IBM PC __'99

HAYES Smartmodem 1200 Compatible at a fraction
of the price. FCC approved.

Name Brands, Fast Service, & Satisfaction
Guaranteed

HAYES SMARTMODEM

~~g~E $16995
HAYES Smartmodem 300
HAYES Micromodem lie
HAYES Smartmodem IIc

SAVE ¥6 $2001
'(1]:(. ~

COLOR CARD
FOR YOUR IBM

IBM PC-AT
Enhanced With 20 Megabyte

$4995

IBMPC-XT
10 Megabyte, 256K, Seria' Port

$2895

LIST
JADE ROB w/P,,...., Port __'199
JADE RGB w/P,,.,., a Serla' _ '299
JADE TTL MonOCh~720X348 '299

LIST
Hercules Color '245
H~u~Gm~~ ~~

Tecmar Gmphics Master '699
Ouadcolor I '295
Ouadcolor II '275
Paradise Graphics Card '395
Everex Graphics Edge '599

LIST

128K AST Advantage·AT '595
3.0 MB AST Adavantage-AT __ '4145
Ouadport-AT 1S, 1P '154
128K Upgrade Kit '395
20 Megabyte Hard Disk '1790

PRICE

JADE

'249,95
'319,95
'349,95
'129.15

'309,95

TALLTREE JRAM-2/JRAM-3

2 MEGABYTE CARD

519995JRAM-2Without Memory

1 MB JRAM-2 '399"
2 MB JRAM-2 '599"
256K JRAM-3 '329"
1 MB JRAM-3 '499'"
2 MB JRAM-3 ._'629"

List

135 Watt _$199

150 Watt _$249

INTEL/LOTUS

4 MEGABYTE ~~~~t
534995 With 64K Installed

for IBM PC

For Your IBM PC \ For Your IBM PC-AT
256K '399" 128K '529"
512K '449- 512K '629-
1 MB _'549" 1 MB '729"
2 MB _'749- 2 MB '929"
4 MB _'1399" 4 MB __'159911

Six Pak Plus 64K
Six Pak Plus 256K
Six Pak Plus 384K _
I/O Plus _
Preview

Up to 384K, parallel printer port, RS-232 serial port,
game port, clock/calendar, RAM disk/printer buffer JI' ,.,. ""1'1""'·'
and diagnostic software package. LIST JADE

OK JADE Expando RAM '299 '169,15
64K JADE Expando RAM '449 '194.95

256K JADE Expando RAM '549 '259.95
384K JADE Expando RAM '649 '279.95



JADE
'139.05

'149."
'179.05

'399.95

'449.05

'589.95

'179."
'449.05

'629.05

'199.05

'599."
'89.05

11M PC_'2395
JADE IPC _'1995

IBM PC

LIST
Amdek 300G '179
Amdek 300A '199
Amdek 310A '230
Amdek Color 500 '525
Amdek Color 600 '650
Amdek Color 710 '799
PGS MAX-12 '269
PGS HX-12 640x240 '699
PGS SR-12 720x480 '799
PGS SCan-Doubler '299
Taxan 440 Ultra HI-rei RGB __ '799
Taxan TV Tuner for Monltor '99

JADE
'129."

'59.15

'139."
'129.15

'145.t5
'39.05

'119.05

'139.15

'49."
'59."
'99.15

'149."

11M PC_'2995
JADE IPC _'2295

LIST
Dllk Drive for Apple lie '249
Printer Parallel Cable For lie __'99
Full Height Dllk Drive '299
Half Height Dllk Drive '249
ALS Z Engine '299
16K RAM Card '99
64K 80 Column Card for lie __ '219
Belt 80 Column Card 11/11+ __ '219
Printer Card & Cable '109
Fan with Surge Protection '99
Grappler Plul '175
64K Buffered Grappler+ w/16K _ '275

512Kof RAM
10 MB Hard Disk
One 360K Drive

'1995

HIGH RESOLUTION
840 X 280, .38 Dot Pitch

TAIAN 415
RGB COLOR

MONITOR ~
LIST PRICE 1699 1295
For cable add 11900

JADE XPC JADE XPC
P

··· 0RTAB~LE' ·258K of RAM ex..ndl I • 258K of RAM Maximum
lO_on-- a on Main BOO'"

. • 140 W." Power Supply ••83 W." Power Supply

• 218K ex..ndl to 512K ( - • 4.77 or T MHz Clock ~. 4.77 MHz Clock
• • x 400 HI-R.. Video C • 8 Expenllon Siotl .....~. 5 Expenllon Siotl
• 110 W." Power Supply • Deluxe Keyboerd ~. IBM Keybollrd
• P.........nd 8eIt8I Porta • to Dey w.,...nty • 90 D.y W.rr.nty

I • Four IBM Expenlion Siotl iD 256K of RAM Two 380K Diu Drives. Diu Controller
• Deluxe Keyb08rd· '
• to Dey w.,...nty $1295 $1695
$1 395

IncIUdeI Two HOI( OPTION #3
" DIIk Drives • . 640K of RAM

. DIIk eontroIIer OPTION #1 ~n~~yt;ri~~ Hard Disk OPTION #2
10 MElAlnE. "RTAILE 258K of RAM 130 Walta of Power 256K of RAM

III Two 380K Drives Parallel & Serial Ports Two 360K Drives
Color Card . Color Card Parallel & Serial Ports
Amdek 300 Taxan RGB Monitor Taxan RGB Mon"or

IIMPC_'I
JADE IPC _'1595

LIST
Microsoft Word '495
Microsoft MaUle, RS·232 Serlal_ '199
Mlcroloft Maule, IBM BUII '199

LIST
_______ '299

________ '249

LIST

84K RAM Chip Kit For PC __'49
128K RAM Chip Kit For AT __'395

.4Ih.C.I'; •

High speed RAM upgrade kit with FREE! parity
(error detection) and one year warranty. We ship
thousands of these kits to satisfied customers every
week.



Expandable to 64K (parallel model expands to o12K)
8K Parallel in/Parallel out __ '169 '139.9'
64K Parallel in/Parallel out __ '225 '164.9'
128K Parallel in/Parallel out __ '445 '269.9'

8K Serial in/Parallel out '199 '169.9'
64K Serial in/Parallel out 5260 '199,9'

8K Parallel in/Serial out '199 '169.9'
64K Parallel In Serial out '260 '199.9'

8K Serial in Senal out '199 '169.9'

64K Serial in/Serial out '260 '199.9'

.. C.G l .. lS' .. 1 '_ .. 43 .. '1 .."'3.'

When Our 40 CPS Letter-Quality Daisywheel
From The Same Manufacturer

IS$4··99
95

ONLY

WHY PAY 51149 FOR A C. ITOH

STARWRITER™F-l0

LIST
JUKI 6100 18 CPS '599
COMREX CR-lle 20 CPS '599
DIABLO 630 40 CPS '2340
TOSHIBA P1340 180 CPS '995
TOSHIBA P351 288 CPS '1850
T.t. 855 150 CPS '935
T.t. 865150 CPS '1299

C. Itoh's best-selling ProWriter and StarWriter
printers are now available with parallel interfaces for
Apple & IBM. or a serial interface for Apple lie.
Macintosh. Data General, etc. Full one year
manufacturers warranty. LIST

ProWriler 7500 FT 105 cps '289
ProWrlter 8510 AP 120 cps __ '429
ProWriler 111550 FT 120 cps __ '619

eESEiS'_ ..

LIST
CITIZEN MSP-10 FT 160 cps _ '499
CITIZEN MSP·15 FT 160 cps _ '749
CITIZEN MSP-20 FT 200 cps _ '699
CITIZEN MSP-25 FT 200 cps _ '949
CITIZEN Serial Option '50

IEc ..

1.1

Dual 851 Sub-5ystem Kit __ '1445 '599."
Dual 851 Sub-System AaT _ '1645 '799.'5
Complete dual 851 disk drive sub-system with
two Shugart SA·851R, cabinet, power supply,

fan, etc.

Continental U.S.
800-421-5500
Inside California
800-262-1710

For Technical Inquiries
or Customer Service call:

213-973-7707

LIST
IBM PC style cable '54
Standard parallel cable '40
RS-232C serial cable '30 '24.9'
Ribbons _.__. ._ ._. _ as low as'4.9'
Apple lie cable •. __. 39 '19.9'

These industrial quality ISO-BARs contain surge
suppression circuitry and built-in noise filters plus a
15 amp circuit breaker. LIST JADE
6 Socket, 1 Filter ISO-BAR '69 '44."
4 Socket, 2 Filter ISO-BAR '89 '59.•5

8 Socket, 4 Filter ISO-BAR '99 '69."

UNINTERRUPTABLE POWER SUPPLY
Emergency back-up power to save your computer
system. A must for every computer system.
200 Watt UPS '3b9

C JADE 425 Watt UPS '539
A~ 1000 Watt UPS '1179

t~ !r,l1lll!l'"1!"Ir".......1III'l1l!ll!l1l!ll
F~~~~IaM:l~~~W~
O~
R~

P "'949:a6-
~~
C~

E~

'44.9'
'54.95

'69.9'
'99.9'

'4.9'

Includes envelopes and labels. LIST

Single-skied, double-density __'34
Double-sided, double-density __'42
Double-sided, 1.2 MB for AT __'69
3W' Single-sided for Mac '69
3%" Double-sided for DG/1 '89
Bulk Diskettes as low as. _

LIST
OKIMATE 20 Color printer __ '150
PLUG-N-PRINT for OKI 20 '75
OKI182 120 cps. graphics __ '299
OKI192 160 cps. graphics __ '499
OKI193 160 cps. IS" paper __ '699
OKI 92 160 cps. graphics '599
OKI 93 160 cps. IS" paper __ '995
OKI 84 200 cps. parallel '1399
OKI 84 200 cps. serial '1499
Tractor for OKI 192 '50
Tractor for OKI 92 '89
2K Serial Board lor 192/193 __ '99
2K serial Board for 92/93 '120
Extra Ribbon '9

NEW EPSON
FX-85 & FX-185

IN STOCKI
Call For Low, Low Prices

LIST
2K Serial Board lor RX/FX '149
NLQ Board lor RX/FX '219
LetterWriler NLQ Kit for FX '75
LX-80 Tractor '59
FX-80 Tractor '59
LQ-15oo Tractor '89
LQ-1500 Sheet Feeder '499

.iii!.' LJ E-'.t1tEB



1....... GRAPHtCS
2. Sl'RITI! OEStOHER
So ICON OEItGNVt
... MOUSE C()fIf'T'ftQU.£A

Maak Mouse for Commodoft-14
(New Product)

CO TRIVER ENTERPRlSFS CO., LTD.
1035 CLARK DRIVE. YAHCOUYER,II.c.. CANADA V5t..3Jt
TEl: (104) 251·t1'25 TEl£)[: 04-51112 CQNTV£A

DEALER INQUIRY WELCOMEDI

Gf We are the top supplier of
Multifunctional Joysticks for:

" IBM·-PC, PCjr, APPLE·IIC, II. (all In one)
" Joysticks for COMMODORE· & ATAR'·

Includes: MIc:toowItch. leof switch. 0< economic types.

GnIpNc.-..-, ..........4~....,..........
[xpand Port fOf" Apple· Compulers
(Apple- G_ Port EsIea5ion)

For the IBM PC. Xl, AT, PCir. and Compatibles

PC102 precisely emulates DEC VTl02.
101, 100, and VT52 terminals.

PC4010 includes all PC'02 features
plus Tektronix 4010 graphics.

A tew reasons why thousands of cuslomers
including GE, Dow. Raytheon. Westinghouse,
and Stantord Un;...ersity-preferour products ..

• Complete keyboard and screen emulation
w/line graphics (optional 132-<:olumns)

• ANSI cok>f.1oca1 Pfinter. btdirechonal file
transfer support

·~~~:=~~~~'6;~~8.~t
ALl·IN.QNE. DECCAlC. UNIX VI

• ~~:~~pfu'::~~le~~2':x~.j';a~~~mes.
• Wri""en in "C" and ASM: up to 38.4 KB

PCl02.JR S89.oo

PCl02 S139.oo
(klr PC. Xl. AT. ONS)

PC4010 S17900
Ptee-d.COO.~d.vtSA..

9m~UdDr
~Y~';;e~lis,MN 55344 (612) 940«1593

68701n05
PROGRAMMER

28 and 40 PI N Packages

.Single Switch Operation
• LED Status Displays
• Copies from 2732
.Self Contained

Many features are included to
insure trouble free operation. Can
be used with Logical Devices
PP8 or Prompro-XP to eliminate
the need for the intermediate
EPROM.

SEE OUR AD ON PAGE 144.

LOGICAL DEVICES,INC
Order Toll Free

1-800-EE1-PROM

Inquiry 220 inquIry 152 InquIry 91

Lotus'" User?
Free Mail Order Catalog for Lotus
Software users, includes:
• Lotus Programs
• Lotus Enhancement Software
• Books and '!raining Aids
• Hardware and Utilities

We are a unique mail order company
specializing in Lotus related products.

4-5-6 WORLD
Dept. A·108
P.O. Box 22657
Santa Barbara, CA 93121
(BOO) 524-5678 'Ibll Free
(805) 564-2424 In California

Your definitive Lotus enhancement 8Our<:e

DISK DRIVES
Half Height

IBM Compatible

ONE YEAR
WARRANTY

40 tr. DSiDD ..... $89.00
80 tr. DSiDD . . . . . $99.00
1.2 meg. floppy .... CALL

Enclosures and mounting kits
Special bracketed pair pricing

ST~K * 2s~fpY

• AWED MICRO DEVICES
2809 Boardwalk, Ann Arbor, MI48104

(313) 996-1282:TX 2907707 AMEL
·Manufactured by SANYO

The first national matching service
for computer free-lancers. Targeted
to clients needing free-lance help
with software, hardware or consulta
tion. Minimum 3 years professional
experience required. Must have
references.

Free-Lancer annual SUbscription
$225 per year

Includes newsletter & consultation.

If interested and if you qualify, call

1-800-852-5200
Free-Lance Network Inc.

InqUlry 2 InquIry 13 Inquiry 150

•091a1 ResearCtllradetnafk ttBM lradem<Wk + Motorola lrademark

Unix (C) Com~lble Source
$700

on your IBM PC XT AT
or compatible.

~ $99

Aillall
TE HNOLC>GY IN

177 Webst.,. Streel, Suite A-416
Monterey. CA 93940, For info. call (408) 646-1384

0Td.,. TOLL FREE (VlSAlMq
Outside CA (IlOO) 543-2255 Ext. 803

In CA (IlOO) 624-2644 Ext. 803

A-1 QUALITY
IBM-xT or APPLE lie
(98% compatible, new or r8~acement)

MOTHERBOARD
(641<. no Rom. _. 30 cloys ll'JllI8I*O)

$200EA

=~pettie) MODEM $179
COMPLETE KIT $120
(including ceee,
components. I.C.) ..~

BEST PRICES FOR APPLEIIBM CARDS
Write for Price Lis1 - ~ Welcome

CONCORD Technology Inc. Ph.: (104) 17t-3555
47 W. BroedwIy, VIII., B.C. CIIIIdI V5Y 1P1

CP/M-86"
$250

(312) 251-5310

PCIDOSt
$250

Manual: $20
(refundable)

.farbv.ae

CP/M-80"
$200

1329 Gregory
Wilmet1e, IL 60091

68000 Cross Assembler
Motorola VERSAdos + Compatible

Assembler. Linker, Object and Macro Librarian.
Absolute and Relocatable Code. Macros. in·
eludes, and Conditional Assembly. Structured
Programming. No limit on source file size.

inquiry 144 Inquiry 87



Inmediate Delivery - Sotisfaction Guaranteed
Full Maintenance Support Thru CompuMend( tm).

MICRO SPEC
{7'3)358-S9S4

1.2 Crodfelt HcvstOl'l. TX nH7

Mostercord - Visa - C.O.D.
2~ Discount for Pre-Paid Orders.

WIItch this sp!C! for 011" -onthly sp!C181s1

CORONA PORTABLE PC
Includes MSDOS 2.11. PC TUTOR & PC PAL

FULLY IBM PC COIlFATIBLE
'til 640 t 400 resolution graphics. built-in
green .onitor. 256k RAft expandible to 512k
RA'" on board. serial port, parallel port,
enhanced I81t PC type keyboard. 90 Day ex
change ,",arrant y

ONLY $800

CONTOURSOFT CORP.
Phone (403) 420-6017

(Head Office)
or write

3212 West 133 Avenue
Broomfield, Colorado 80020

PROFESSIONAL
CONTOURING

Mainframe Contour Mapping
for your PC

NOl just another gridding paclage. and no polynomi
als running wild. TRIMAP is the PC implementation
ofsophisticated contouring algorithms used in multi
kilobuck geophysicaVgeological paclages over the
last 10 years. It honors all data points (gridding
packages can't) and does not inlroduce artificial search
parameters. Runs under MS-DOS with 256K and
supports HP 7475A. HP 7580 and other plotters.
Your valuable data deserves TRlMAP's professional
quality.

Retail Prke
5 610
51125 .. up
51850 .. up
S 95
S 95
S S2S
5 675
5 S25
5 1<40
5 130
5 160
S ISO

DYNA PC ~K Buic Un;t (up <0 256K)
DYNA PC 2S6K Full System
DYNA XT 2S6K FufI System
Teae FD·SSB OSIDD 360k Dfsk
SOOgm BA455 DSJDD 360k [);sI<

Teu 5D·510 10MB Disk w/Controlle,.
Teac 5D·S20 20MB Drsk w/ControRe,.
Interdyne 10MB Tape DriYe w/cable. Tape
Monochrome/printer Card
Col", G<>phk un!
DYNA 6-Fu"f»'ck Board (AST compatibte)
EPROM Bumer Board

IBM PC/Xl Compatible Products

DYNA SYSTEMS
Tel: (408) 748-8501

1500 Wyatt Drive. Suite 18
Sant> Clara. CA 95054

"'ealefS-Call fOf Quantity Prices

2595.00
2695.00

79.00
100.00

95.00

$1375.00
1495.00
1895.00
2195.00
3195.00

Additionol 256k RAM
Podded Corrying Bog
Shugart 1/2 height 4Btpi floppy

(DSDD 360k IBM PC Compatible)

CORONA LASER PRINTER
DAISY LASER (Dioblo eo.potible)

WI Floppy
WI Floppies
WI Floppy' 10PlW Hard Disk
WI Floppy' 20MB Hard Disk
WI Floppy' 40MB Hard Disk

Inquiry 126

S239
. 164

PANASONIC
PARADISE
PRINCETON
SILVER REED
TAXAN
TOSHIBA
VENTEL
ZENITH

l-BOO·428-7979
(602) 890-0596

HAYES
IBM
JUKI
LEGEND
LOTUS
NEC
NOVATION
MICROPRO

639
..... 279

CALL FOR LATEST PRICE

ORDERS ONLY
OTHER INFORMATION

JUKI 6300 •••••••

MAC 35 FLOPPY DRIVE

AST 6-PACK • 64K

ANCHOR VOLKSMODEM 12

AUTOCAD . . . . . . . . . CALL
(DIGITIZERS. PLOTTERS) PENCEPT HOUSTON
HITACHI, CALCOMP, NICOLET. ENTER GTeO

APPLE
AXIOM
CITIZEN
C.ITOH
COMPAC
EPSON
ENTER
GENOA

'-MINORITY INDUSTRIES ..=.

Prices sublecl 10 change & retleel cash discount
Please add 2 , 10f Shipping on most Items

"rIIC) I~ I~Sl'I~ I~

5021 N 20th 51 Q10261 Phoenll. Al 85064

Inquiry 419

'ITROOUCTORY SPECIAL

~~::rhp~:t s8459~.17 5-

Try out limned package for
$15.00 (applied to purchase).

Allows you to maintain complete control of
building and styling your own database
without complicated programming.

Circle Reader Service Number
Of Can us at 18181986-3233.

DON'T CALL
A PROGRAMMER

Let Your Secretary Do It!
EASY TO USE

~~tfli\

Use your Master Card Of VISA and call today!

IN CALIF OUTSlIJl' CALIF

800·423·0320 800·482·DATA
CD.A.INTERNATIONAL SORWARE CORP.~

(818) 986-3233 Telex: 215666

FREE DEMO DISK

LIMITED PACKAGE

DATAMASTER
When yOU order, ask about
our money back guarantee1

WYSE - JUKI - CITOH

Thanks again and God Bless
-Joan

Hi - I'm Joan,

We are still
doing business
as usual, same
low prices, fast
and courteous
service. We've
gone small for

the summer to keep our prices
low. Call me for current pricing.

I'll be waiting for your call.

Inquiry 245

InqUiry 402 Inquiry 46 Inquiry 420

SEMIDISK
for 5-100, IBM-PC, aX10, TR5-80 II

8-100 EQUIPMENT
incl. MACROTECH, LOMAS.
ILLUMINATED TECHNOL.

IMS. INTERCONTINENTAL MICRO
DIGITAL GRAPHICS SYSTEMS

NEC APC III IBM PC Compatible

IBM PC Enhancements
(al .arylng dlllCOllnla)

incl. Emerald Sys., ALLOY, AST, aUAD. elc.
We Discount Software

Modems, Printers, CRTS
Plotters & Digitizers

Prices & avail. subject to change wijhout notice

WE EXPORT Telex:
710588 2844 (OWENSASSOC)

JOHN D. OWENS ASSOCIATES,INC.
12 Schubert St. Stalen laland, NY 10305

(718) 448·6298
(718) 448·6283

590.00
5200.00
5300.00
5125.00
5250.00
5350.00

535.00

B&C MICROSVSTEMS
6322 I«)JAYH DR, SAN JOSH, CA 95120

Tel. (408)997-7685, ~X 4995363

• 1409-01: 4K FlIl*iARE, PCB, XFOfIir4l.'R, DOC
• 1409-02: 1409-01 .. ruLL SU or PARTS
• 1409-03: ASSDlBLBD AND TIlSTKD UNIT
• 1409-11: 8J( f'lIMtARE, PCB, XF'OfIitER, DOC
• l409-12: 1409- 11 .. rULL SET m' PARTS
• 1409-13: ASSI'1'GlLBD AND TESTED UNIT
• ce::MRJNICATION DRIYERS fOR f«)ST PC'S

LOW COST UNIVERSAL
R(R)PROM PROGRAMMBR

J--..-........l _

• SUPPORTS: (BPHOMS) 2516 THRU 64, 2716 THRU 512.
27C16 THRU 128, 68732 nIHU 66 (EEPJ04S) 52813
11IR\l 33, 2816A THRU 644 (MICROS) 8741 THRU 49H

• NO PBRSONALITY MOOULKS. OHBOARD POWIR SUPPLY
• RS232C INTERFACE, XOH-XOrr, RTS. CTS. DTR
• MXEPTS I(£YBOAHQ ENTRY WI11t LJ KDlTlNG
• ACCKPTS ASCll, IHTHL, AND MO'I'OROLA FOIfItATS
• USKR FRIB LV P«>NITOH FOR I/O DEBUGGING
• FAST PHOGIWI"IIHG SUPPORTED: 2764 UNDER 3 HIN.
• LOW/HIGH BYTE PROGRAH'4lNG t'ON 16 BIT DATA PATH
• BYTE, BLOCK, OR CHIP ERASI': IKEPROMS ONLY)
• LIST IN INTEL OR flI)TOROLA HEX f'OfMAT
• VERIFY PA:lCRAM AHD YRRIfY BLANk CCMWiDS

Osborne
As available only! Very limited quantity.

Importanl: To fix yourwlf, Guaranleed for 30
Always call 10 or for pariS. days. May be new
check availa- Complele. bul or ••turb.. depen·
bil,ly before known nal ding on avail.
ordering. working. Exchl OUlrlghl

Repair

MaIO Board 05-1 m $79 $139

MaIO Board Exec. $159 $139 $299

Baner-y Pack. 40 Wan - - $49

Dooble Density Kil .... - - $79
.... Includes board cable. documenteilion & disk

5" CRT (Grn/Whne) $9.1IS $19 S29

r CRT (Amber) $19 $49 S99

15" CRT. no case - - $85

OrNe Analog Card $9.95 $211 $59

Drive Mechantsm $19 $25 $59

Power Supply $4.95 $2. $29

Keyboard (No enclosJ $9.95 - $99

Shipping charged on all orders

Computer Parts Mart 415-493-5930
3200 Park Blvd .Palo Alto • CA 94306

Inquiry 82 Inquiry 422



10 or 20 Mep..,.. on the
top. your choice of Hard
Disk on the bottom. Super
appearancel RequIres
one slot In your PC for
SASllnterfacl and an ex
tenalon connector on the
floppy card. Everything
els8 Is supplied by us.

40 Meg $1695
105 Meg $4195
140 Meg $4895

10 Meg $1095
20 Meg $1295
26 Meg $1395

Add·On Hard DI.k
Two ways togo. The Internal system Is cheaper because
It does not need a1'tS&Chassis. Theaame I'tS&Chassis
·can be used for a10 Meg Tape Back-up on you, Xli

10""'" 4O ....~
'S2511l1!"695 ext '1195'''''1295 ext

10"""'" 10111e1Mrtt
'8501..,.795 ext '37951ol1'39115 ext

I' ......,.. 140 IIeIMrtt
'7951..,.895 ext '43951..,.4895 ext

1111111

Add·On fO Meg Tape
If your IBM·AT needsalil·
lie help in the Back·up
category, you won't be
able to beal this price!
Cebles, software and
everything!

SUB-8300-OO . . . . . . . . . . . . . . . . . .. $595.00

Add-On H.D. & Tape

Now X~==-XT in a Kltl
Completely XT Compatible

$109500

Why didn't anybody think 01 It belore? If
you have a phillips screwdriver and 1 -2 hours
available, SAVE yourself a bundle of MONEY! No·
where will you beat this deal on a complete 8 slot
ready·to·assemble and run XT compatible.
• Cabinet • 2-360K Shugart Drives
• 135 watt Power Supply • Floppy Controller &
• Keyboard Cable
• 8 Slot Motherboard • Mono Video Card
• 256K RAM • TIL Amber Monitor

$255000
40 Meg wlTap.

Complete System!

SUPER 12 PAK MULTI·FUNCTION
Thl. one I. rNllylolldedl Featurn: One Parallel Port, One RS232-C
Serial Port, One Game Port, Reamme Clock I Calendar with Bat·
tery Back·up, Expandable to 384K of Parlty~heckedMemory, Sup·
plied OK Memory, all cables, PrlntSpooler
and RAM Disk Software.
BOA~335-00 $12-9.95
Additional (9) 64K Memory Chips
KIT-8000-OO $ 10.00

$303500
Soft"".r.
• XWORD
• XBASIC
• XBASE
• XCALC

_ .................... ;....,;0.;,.;............... XCOM

UI.rt aeOK TUC 3tOK IIIC 1011111 1IIIIn 2'11111 1I.lIIlek~
'85" '9500 '345" '695" '495"

INTERNATIONAL ORDERS
Micro Proclucts is ready to serve your needs in several countries. Each Office has
Sales Literature, Local Pricing, Inventoryand Technical service available tosup
port your needs. There are no problems with U.S. Export Forms.
USA OFFICE MARACAIBO OFFICE
15392 Assembly Lane, Unit A Av. 3F Esq. Caile 81
Huntington Beach, CA 92549 Centro Com. Maelga· Local t5
Tel: 71. / 898-0840 Maracaibo, Venezuela 4001·A
Tlx: 8876(1XORDATA HTBH Tel: 061·913328· Tlx: 62344 PEMIN

AMSTERDAM OFFICE BOMBAY OFFICE'
Building 70, 4th Floor 311 Sindhi Lane
1117 ZH Schipho!·East Nanubhai Desai Rd.
Amsterdam, The Netherlands Bombay 4OQ.O()( India
Tel: (020145 26 50· Tlx: 18306 Tel: 357172· Tlx: 011·2868
AUSTRALIAN OFFICE CANADA OFFICE
8Irwin Street, Bellevue 254 Princlpale, St. Blaise,
W. Australia 6056 Quebec, Canada JOJ1WO
Tel: 274·3701 Tel: 5411291·3118

Check The.e Standard Feature.:
, Full·Size, Feather·Touch. Capacitance Keyboard, 10 Function Keys, Caicula"r·Type Numeric Keypad'

• Parallel &Serial If0 • Real Time Clock' Game Port '2·Slimline 5'10' DS/OD 48 TPI360K Drives'
• 81BM expansion slots ' RAM Disk ' Print Spooler 04 DMA &3Timer channels'

, Full640K capacity or>board ' 808816-b1t CPU ' Monochrome Video Card'
• Up to 32K of EPROM (fuil8K supplied) , Supports PC·DOS . MS·ODS· CP/M·86 '

, Power Supply Hard·Dlsk·Ready, no need to add·on additional power'
'High resolution 12' Monitor, Green Screen. 22 MHz bandwidth'......

$139500 WOW!
Complete ;==--=
System! .:=:.;-=-

NEW 17,000 In Service! 1~m~:e'y~e~~
Feature.! $199500

• RAM DiSK 20M•• Color
.Game Port Complete System!

.640K cpcty
.PrintSpooler
.Turbo mode!

4.77MHz
to 7MHz!

.Ser,Par
.Clock

-~.\
l • ~
, I .

I- ,
, .

Do It Yourse'fl

MISCELLANEOUS $$$ SAVERS
\J( Multifunction Floppy, ATe, 2serial, 1Parallel, Game, RAM Disk
\-6250-00 $1811.00
--,c (9) NEC for IBM KIT-8000-00 $ 10.00
K_-,Chips (91 = 256K KIT-9000-00 $ 45.00
'Ott 1IIonlory, (up to 512K) supplied OK BOA-635<>OO $ 99.00
.., ConInlI*, Controls up to four drives, 5V.' 48196 TPl
oo-סס61-\ $ 95.00
......... Graphic. Card, (HerCUles typel(1·2·3 compatible) 720h x348v
\-6150.()() $175.00

~:=~~.rd: 3~.~ 200.R~~. ~I~~,.640 x. 2(l) ~~~~.hr~~~ $145.00
:k Cal_, Iotrd, fits in "short slot" w/battery Back·up
\-6375-00 .. .. . . .. .. .. .. .. .. .. .. .. .. $ 55.00
101. ConInlI*, standard ST-506 interlace for DOS 2.1 &3.1
<~ $1,55.00
11200 laud IIodom Internalw/PC Talk III Communications Software
<-8725-00 .. .. .. .. .. . $210.00DC""'"_, 22MHz bandwidth, composite Input or TIL
~·1725-00 Green/Comp 99.00 MON·17IJO.OO Amber/Comp 104.00
~·1775-00GreenmL .. 104.00 MON·175O.()() AmbermL .. 109.00

PROM LASER
alalllt Ont! O¥ PROM 8Lrner aIows rea<ilg, storing-lo-disk, recalng, WId

burning. H~speed aIogrithmes burns 2764
in 45 seconds! Also handles 2716, 2732,
2712B, 27256. Flltures: Zero insertion
force sockets; 0'Hl0Ivd Voltage Generator;
No Interference with normal computer
operations.
BOA·B64Q-OO .

eways to begin· an Empty cabinet· a"Basic"
JII system· all that you assemble yourself!

CABINET ONLY
lot CAB-3068-OO $75.00

"B~S1C"

net, Keyboard, Power Supply, Motherbrd wlOK
;-8000-00 . . . . . . . . . . .. $525.00

rhlsls OUR Junior!
!his "lm8I9ss"worllslaIion for bw-cost Networ1<ilg.
urla: '4·5Iot IBMTl

• compatible Motherboard
'8K Standlrd Memory • B088,8087 Math Co-pro-
or • Optional Floppy Drive with Controlers.
S100m $475.00
>ystem wlKeyboard, Mono Monitor, Video Display
,256K 1R . .00

~. "". 'Q~ ~'", '. ~tIt g~ ....... you .... _ WIWlting down ill apnce you '*'1 .....t So ll1lI1y featU'es
~~ cf 'Q~ ti~e0 oq: .youllooe ~!I 'Single Key reset

• ;:\ i'.~.,§I ~ , :iepnIe """""" keypoll
q,..e.s!P 1A,/IT,§'- dO'" •s-ase "MOW" keypoIl L.l..U.J.J L.J..J..U.I' U U

~_Oe~ '" J> f't.~ 'Dirr4*_"S",F,&Jkeys t~'~'1~r"J~1~~~~~d- ti'OOQ ~ ~ KEY·l0Sl.()()S*:iic $129.00.e .t:.-~ ",+' I(fY·l05O.()()Slmrd...... 89.00

'\t~...d' ~'O", X~ n , MOTHERBOARD
",I' ~: Micto Praducta announces apowerlul new IBM Xl type motherboard.• layers for superior reliability

c:; _~ &speed. Turbo mode allows 75'10 hlgherthrll-put by increasing sys·
..... tem clock to 7 MHz under soHware control. Designed to use newt: 256K RAM chi~ or 6(K chips. 6(QK memory expansion does not

~., require useohaluable card slots. Manyoutstanding features com·
bined with our new 7 PAK Multifuncllon board make previously
expensive opllons standard features at aLOW LOW Cost.
BOA-607B-QO Supplied with OK $349.00



.... PC .... PC 20 + 20 .... XT 10 + 10

~~~
.... AT 20 + 20 CO..PAQ CO..PAQ

256k, 2 floppies 256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies DE.KPitO 10 ... POltTA.LE 288
20MBHD & 20MB Backup 10MB HD & 10MB Backup 20MB HD &20MB Backup 640k, 1 or 2 floppies Custom Configurations

.... PC 10 ... •... XT .... XT 20 + 20 .... AT 30 + 80 CO..PAQ CO..PAQ
256k, 1 or 2 floppies 256k, 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies MSKPRO 10 + 10 DE.KPltO 288

20MB HD & 20MB Backup 30MB HD &60MB Backup 10MB HD & 10MB Backup Custom Configurations

.... PC 20 ... •... XT 10 ... .... AT 20 ... 1)~1lCJ 1m .... AT 40 + 80 CO..PAQ •... XT
256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies 111111111.11.. 0 512k, 1 or 2 floppies DE.KPltO 20 ... CO..PAT••LE

U = 40MB HD &60MB Backup Backup Available Custom Configurations

.... PC 30 ... •... XT 20 ... .... AT 30 ... 11~\¥ill\ CO..PAQ CO..PAQ '."AT
256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies PORTA.LE D••KPRO 30 ... CO..PAT••LE

FOR EXTRA SAVINGS 256k, 1 or 2 floppies Backup Available Custom Configurations

.... PC 10 + 10 'B" XT 30 ..B .B.. AT 40 ..B
Call for the latest prices for your custom

CO..PAQ CO..PAQ IBM COMPATIBLES
configuration, All systems are configured

256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies and tested at no extra cost and come PORTA.LE 10 ..B D••KPRO 40 ... ARE YOUR LOW COST

10MB HD & 10MB Backup only with Compumail's 90 day warranty, 256k, 1 or 2 floppies Backup Available AUTERNATIVE

* PRICE WAR * CALL US LAST WITH YOUR BEST QUOTES *PRINTERS FLOPPY/HARD DISKS MONITORS MODEMS

• •• •

EasyOalI12B 300/1200 Bd Int w/PCTalk III ... $199
SmarTEAM 212A 1200 Bd Ext w/o sM .$209
HAYES 1200 Bw/SmartCom II $319
HAYES 1200 Ext. w/o SoMware $339

Smartcom II ... $89 NEW 2400 Bd Ext $589
HAYES Transetl000 "REDUCED" ~
POPCOM C-l50 In! w/PFS:Access $289
POPCOM X-l50 Ext w/PFS:Access . .$299
AST Reach' 1200 Bd short card w/Crosstalk .. $359
PROMETHEUS PROMODEM 1200 Ext $279

Options Processor. .S89 w/Modem $75
Alphanum Display ..... S89 w/Modem $75
PROMODEM 1200 Ext + Both Options. .$419
PROMODEM 1200 BInt w/MITE sol1ware .. $249

QUADMODEM II shortcard w/Crosstalk XVI. CALL
2400 Bd Upgrade Kit lor Ouadmodern II . .CALL

Yen-Tel Hall Card w/Crosstalk XVI .$379
1200 Plus Ext w/o soMware . . .... $349

BIZCOMP IntelliModem EXT .. $319
ST/XL/XT .$289/$319/$359

WATSON Integrated Voice Data Modem .... CALL
RIXON Complete Line. . .. CALL
U.S. ROBOTICS Complete Line CALL

serial, 6 M. .$25
.$10

.. $109
.$199

'.~

.~

... $129

DCA: IRMA, IRMAlene, IRMAiine, IRMAprint
Emulates 3278, 3279

CXI: PCOX Emulates 3274, 3278, 3279
FORTE: PJ Card Emulates 3278, 3279, 3287

3270PC, 278RJE, 3780RJE (Specify)
AST 3780,5251/11,5251/12, BSC, SNA, PCOX
ORCHID PCnet Plus Complete Line CALL
OBERON OMNI READER Optical Character Reader

w/IBM Interface Sol1ware CALL
POLAROID Palene $1249
General Parametric's VideoShow . .CALL
CHORUS PHOTOBASE/PC-EYE CALL

CALL
CALL

$89/$109

, ..

HERCULES MonoGraphics $279 Color
HERCULES COMPI\TIBLE MonoGraphics $199
EYEREX The Edge Best Price Ever

Graphics Edge . Even Better Price
AST Monograph Plus. $339/$369

Preview for Mono Graphics .$279
Graphpack w/64k .$549

--5$M46i!19,1,!/S;l;644!l9' I PERSYST Short Color/Mini Mono $159/CALL
$569"$1~9' Color Combo: Mullifunction & Color from $299

CALL Mono Combo: Mullifunction & Mono from $299
CALL PERSYST BoB Board $339

PERSYST w/TAXAN 440 $799
QUADRAM Ouadcolor I $179

Gold Ouadboard: Mullifunction & Color .. CALL
STB ChauHer "REDUCED" $299
PARADISE Modular Brd from $259
ORCHID Turbo Graphics Controller .CALL
TECMAR Graphics Master . . .$429

GMaster w/TECMAR Color Monitor. $939
GMaster w/AMDEK 710 Color Monitor .$899

GENOA Spectrum Best Price
MYLEX Chairman $3991
SIGMA COLOR 400 (specify Monitor) . .. . .$479

COLOR 400 w/PGS SR-12 . . $999
COLOR 400 w/TAXAN 440. $939 i
3 Bunon PC Mouse w/PC Paint. . .Add $100 '$229 384K' .$259

Advantage O-K .... $379
.$199
CALL
CAli
CALL
$199

Best Price
CALL

384K .$189
384k .$199

.$209

- 1_

. -
I -...

, . .':: .~ ~ ,,," '-

EPSON Daisy Wheel DX-l0/DX-15. CALL COC/MITSUBISHI/PANASONIC/TANOON/TEAC fIGS MAX-12/HX-12/HX-12E $169/$419/$499
FX-85+NLO $339 FX-185+NLO $459 Hall Ht OSDO .REDUCED' .:i9fr- HX-9/HX-9E/SR-12 $419/$499/$549
Sht Fdr FX-85/FX-185 $249/$299 Free Mounllng Kit wifh 2 Drives SR-12 w/Scan Doubler .. $699
NLO Upgraoe Kiltor FX-80/FX-loo CALL COC/TANOON Full Ht DSDD . . .... *..~- SR-12 w/Sigma 400 . . .$999
LX-80/HI-80/JX-80 .$219/$359/$469 HARD DISKS for IBM PC/XT TAXANCOMPOSIT 115Green/116Amoor .$129
Tractor LX-BO/FX-80/HI-BO .$50/$80/$70 10MB Int w/Controller 'REDUCED' ..~ MONO 121 Gr/122 Amb .$139/$149
LO-1500w/ParalieIModule. $889 10 MBExtw/Controller 'REDUCED' ... -:i64!t- COLOR41O .$289 COLOR411 ... $299
LO Tract/Sing/Dual Sht Fdr .$70/$450/$750 20MB Int w/Controller ... 'REDUCED' .-SSW- COLOR 420 $359 COLOR 420L .$369
LX-90 w/Par Interface & Tractor. . .. $279 20MB Ext w/Controller.. 'REDUCED' ~W-I COLOR 425 .. $369 COLOR 440 .$489

OKIDATA. .TOO LOW TO QUOTE 33MB Int w/Controller 'REDUCED' ~9'1 COLOR 440 w/TAXAN 555 RGB card. .. $749
OKIMATE 20 w/lBM Plug & Print 33 MB Ext w/Controller 'REDUCED' ~9. COLOR 440 w/Persyst BoB Brd ..... $799

182-P/182-IBM 192-P/192-IBM 44MB Int w/Controller 'REDUCED' ~.' COLOR440w/Sigma4oo .$939
19:J-P/193-IBM .. 84-P/84-IBM 44MB Ext w/Controller . 'REDUCED' "$t24ll-' COLOR 440 w/Sigma 400 & PC Mouse ... $1039
192 Tractor $70 84 Sht Fdr $390 70MB Int or Ext w/Controller .CALL AMOEK 300G/3OOA/310A(M) $139/$149/$159

TOSHIBA 1340P $499 140MB Int or Ext w/Controller.. ..CALL COLOR 300/500/600 $239/$349/$419
TOSHIBA 351 P "REDUCED" ~ I HARD DISKS/BACKUP FOR IBM PC AT.. .CAU 710... $4B9 w/Tecmar GraphICS Master ... S899

351 Tractor/Sht Fdr $190/$790 BACKUP for IBM PC/XT QUADRAM AMBERCHROME .$159
JUKI6100/62oo/63oo $349/$549/$679 10MB Int/Ext 'REDUCED'. $0499/$669 ROLAND MB-142 14" Mono B/W . Best Price

6XOO fractor/Shl Fdr $150/$250 20MB Int/Ext 'REDUCED' $599/$749 TECMAR Color .. $529 w/Graphics Master .$939
5510P(16Ocps) $369 5510 Color Kit $150 40/60 MB Int/Ext .CALL TILT/SWIYELMonilorPedestal .$30

BROTHER .. . TOO LOW TO QUOTE TALL GRASS NEW PC/T FORMAT
HR-l0/HR-15XL TOO LOW TO QUOTE 25/35 MB w/60 MB Backup .$2599/$3399
HR-15 Trac/Kybrd/Sht Fdr .$110/$160/$190 SO/80MB w/60 MB Backup .$4299/$5499
HR-25P/HR-35P .$439/$639 60MB Tape Backup only .CALL
HR-25/35 Tractor/Sht Fdr ..... $120/$200 Controller $140 Cartridge (60MB) ... $40
2024L LO/Graphics-24 pin, 160/80 cps $899 EVEREX 10/20 MB Int w/Cont . $579/$699
2024L Sht Fdr-Narrow/Wide .$220/$290 EXCEL 4500 45MB B/U-Int/Ext .... $949/$999
TWINRITER 5 .World's First Dot Matrix & APEX MEG-lOoo 100MB Tape B/U-EXT $1399
Daisy Wheel combined in ONE .Best Price EXTERNAL EXPANSION SYSTEMS .CALL
TWIN RITER 5Trac/Sht Fdr. $150/$250 INTERDYNE TAPE BACKUP

C. ITOH ProWriter Jr wlNLO . $219 10 MB Int/Ext 'REDUCED'
8510BPI S309 8510SEP+NLO $379 20MB int/Ext 'REDUCED'.
8510SCEP+NLO $449 1550-EP $429 HARD DISKS/BACKUP FOR COMPA~

1550SEP+NLO $519 155OSCEP+NLO $619 IOMEGA Bernoulli Box 10 + 10
24LOP $949 Alo-30SP. $439 Aula Boot also Avaitable
Ylo-2OP . $379 A10 Tractor. .$160 AMPEX PC Megastore .
Fl0-4QP $869 FlO-SSP $1069 EMULEX JAVElIN HD & BACKUP
FlO Tractor/S~t Fdr $190/$290 PWR SUPPLY 130/150 Wans
CX-48ooP 4 Pen Plofler $429

QUME LenerPro 20P (20 cps). . .$399
20P Trac/Sht Fdr $150/$390
SPRINT 1140+/1155+ $1299/$1399
SPRINT Interface Module $80
SPRINT Trac/Sht Fdr . .$210/$690

PANASONIC KX-P3151 LO (22cps) $459
KX-P1090/91/92/93 .... $179/$249/$349/$449

STAR Power Type/SB-lO . . $329/CALL
SG-l0/SG-15 (12Qcps) .$239/$389
SD-10/SD-15 (16Ocps) $349/$459
SR-l0/SR-15 (2QQcps) $499/$599

NEC PINWRITER P-2/P-3 .$499/$699
Sht Fdr for P-21P-3 .$350/$420
2050/3550/8850 $649/$999/$1399
SPINWRITER Trac/Sht Fdr . .$190/$790
ELF 360 Par (l6cps) $419

DIABLO Advantage 0-25 $499
630 API .. $1599 630 ECS-IBM ... $1799
Trac/Mech Single Bin Sht Fdr ... $230/$470

CITIZEN: 18 months manufacturer warranty
MSP-l0/15 (160/40cps) . .$299/$449
MSP-20/25 (2oo/50cps) . .$439/$589
Sht Fdr (Specify Model) . .$229

LEGEND CP-VII .... $899 1200 .... $259
880/1080/1380/1385. .$199/$219/$259/$319

ANADEX 9620B/9625B-PLUS. .$1199/$1299
9725B COLOR .$1399
WP6000/0P6500 . . .$2299/$2569
Anadex Tractor/Sht Fdr $150/$950 h'lllllImin;;~'"i&:-;:;;;"i;;:;;<>::===;-;:-:;=-==:-w;:-;;:;:;;;;o,;;;::-5=====;-:;;;:;--

SILYER REED Daisywheel - Parallel Models
400/500/550/770 .$189/$269/$379/$669

TElEVlDEO 750 Daisywheel-50 cps CALL
AB/ABC/ABCD Switch Boxes. CALL
KENSINGTON Universal Printer Stand. . .$20
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2101 256.4 I.SOns) 1.95 1702 256.. (1•• •.95 32.768 KHz .95
5101 2541.4 I.SOnsIlCMOS) 3.95 2708 1024" I.SOnsI 3.95 1.0 MHz 2.95
2102·1 1024.4 (.SOns) .89 2758 1024•• I.SOnsIl5V) •.95 1....32 2.!15 1.OMHz 5.95 8.0
2102L... 1024.1 (.SOnsIlLPI .99 2716-6 2048•• 16SOnsI 2.29 2.0 '.!15 ''''32 5.95 '0.0
2102L·! 1024.1 125Ono1lLPI 1.45 2716 2048.8 I.SOnsI(5VI 2.49 2.097152 1.!15 2.0 5.!15 12.0
2'25 1024.1 145,..1 1.95 2716-1 200s.. 1350nsIl5V) 3.95 2.4576 '.!15 2.4576 5.95 12.480
2111 256.4 I.SOnsI 2.49 TMS2516 2048.8 I.SOnsIl5V) 3.95 3.2768 1.!15 2.5 •.!15 15.0
2112 256.4 I.SOnsI 2.99 TMS2716 200s.. I·SOnsI 6.75 3.57!1505 1.95 •.0 ..95 16.0
21, .. 102..... I.SOns) .99 TMS2532

_..
I.SOnsIl5V) 3.95 •.0 '.!15 5._ •.95 1....32

211"L'" 102..... I.SOnsIlLPI 1.09 2732
_..

I.SOnsIl5Vl 2.49 ".032 1.!15 6.0 ..95 20.0
2""L-2 1024." (2OOnsIlLP) 1.49 2732A

_..
12SOnsIlSV1121V PGMI 2.69 5.0 1.!15 6.1" ..!15 2•.0

2"..L-15 1024... ('SOnsIlLP) 1.95 2732A-2 0095.8 1200n0IlSVIl2'V PGMI •.95 5._ 1.95
TCSS1" 102"•• (6SOnsIlCMOSI ".95 27C64 8192x8 125Onsll5VIlCMOSI 7.95 5.185 1.95
2141 _., (200n01 2.95 2760 8192.8 I.SOnsIl5V) 2.29 5.71"3 1.95 74L.21 ..7 0095.' 155"*) 3.95 2764-200 8192.8 (200ns1l5V) 4.95 6.0 1.95
2'" 102...4 (70,..' 4.95 TMS2564 8192.8 (.SOnsIlSV) 8.95 6.144 1.95TMSOOOO__

0095.' (.5Ons) 1.95 MCM68764 8192.8 (.5Ona)(SV)(24 pin) 16.95 6.5536 1.95 70LS00 .16 74LS191 .•9
TMSOOOO·2 0095., 125Ons) 2.95 MCM68766 8192.8 (3SOnsIl5VIl2. p;nl 17.95 8.0 1.95 74LS01 .18 74LS192 .69
UPD410 0095., (100".) 3.95 27128 16384.8 12SOnsll5VI 3.49 10.0 1.95 7 ..LS02 .17 7.CS193 .69
MK..,18 102".8 12SOnsI 9.95 27C256 32768.8 12SOnsIl5VIlCMOS) 15.95 10.738435 1.!15 7OLS03 .18 7"LS194 .69
TMM2016-150 200s.. ('SOnsI 1.69 2n56 32768.8 12SOnoll5Vl 9.95 12.0 1.95 7.LSOO .'6 7"LS195 .69
TMM2016-100 200s.. ('00ns) 2.49 5V=Singkt 5 Von Suppty 21V PGM..Program at 21 Volts 14.31.'. '.95 7OL$06 .'8 74lS196 .59
HM6116-4 200s.. (200nsUCMOSI 1.79 15.0 1.95 7.LS08 .18 74LS197 .59
HM6116-3 2048.8 (150nsUCMOSI 1.89 16.0 1.95 7.LS09 .18 7.LS221 .59
HM6116-2 2048.8 1120nsllCMOSI 2.95 ****HIBH·TECH**** 17.430 1.95 74LS10 .16 74L$240 .69
HM6118LP'" 200s.. 1200nsIlCMOSIlLPI 1.89 18.0 1.95 7.CS11 .22 74LS2'" .69
HM6116LP-3 2048.8 I' SOnsIlCMOSIlLP) 1.99 18."32 1.95 74LS12 .22 7 ..LS242 .69
HM6116Lp-2 2048.8 1'2OnsIlCMOSIlLP) 2.95 NEe V20 j1PD70108 $2085 20.0 1.95 74LS13 .26 7"LS243 .69
TCSS16 2008.8 (2SOnsIlCMOSI 3.95 22.11'" 1.95 74LS14 .39 7 ..LS2.... .69
2-6132 0095.. (JOOnoIlOSTAT) 19.95 24.0 1.95 74L$1S .26 7 ..LS245 ·.79
HM6264P-15 8192x8 ('SOnsIlCMOS) 4.75 IErLACESIOII TO SrEED ur .... PC 1o-~ 32.0 1.95 7OLS20 .17 7"L$2..7 .75
HM6264LP-15 8192.8 (1SOnsIICMOSIlLP) 4.95 74LS21 .22 7"LS248 .69
HM6264LP-12 8192.8 112OnsIlCMOSIlLP) 5.95 • HIGH SPEED ADDRESS CALCULATION IN 7.LS22 .22 7"LS249 .99

LP=Low pow..- Q.stM2Quaai-Statte 7.LS26 .23 7.LS251 .•9
HARDWARE BIT UTE 74LS27 .23 74LS253 .•9

DfllMIC UMS • PIN COMPATIBLE WITH 8088 7.CS28 .26 74LS256 1.79

BEIEUTOII 7OCSJO .17 7.L$257 .39
TMS4027 _., (2SOns) • SUPERSET OF 8086/8088 INSTRUCTION 74LS32 .18 74L$258 .•9
2107 4096.1 (200ns) SET 9.95 7.CS33 .28 74LS259 1.29
MM5280 4096.1 (JOOnoI •.95 74LS37 .26 74LS260 .•9
TMS4050 _., (JOOnoI • LOW POWER CMOS 9.95 74LS38 .26 74LS261 1.49
UPD411 _.,

lJOOnoI 16.95 7.LSOO .17 7.LS268 .39
TMS0060 4096.1 (JOOnoI 8.95 74LS42 .39 74LS273 .79
MK",08 8192.1 (200ns) 4.95 74LS47 .59 74LS27S 1.95
MM5298 8192.1 (250nal 7.LS08 .69 74LS279 .39
4116-250 16384.1 (250.,.1 74LS49 .69 74LS280 1.98
4116-200 16384.1 1200nal 74LS51 .17 74LS283 .59
""6-150 16384.1 (150.,., CIT 74LS54 .22 74LS290 .89
4116-120 16384.1 (12Onal 74LS55 .22 7"LS293 .89
2118 16384.1 (15Ona1l5vl COITlGllEIS 7"LS63 .89 74LS295 .69
MK"332 32768.1 (200ns1 7"LS73 .29 74LS298 .69
4164-200 65536.1 C200ns1(5vl 4.95 74LS74 .2. 74L$299 1.49
4164-150 65536.1 11SOnxll5vl 8.95 74LS1S .29 74LS322 3.95
4164-120 65536.1 (12OnsIlSvI 11.95 7"LS76 .29 74LS323 2.49
MCM6665 65538.1 C200n0~SvI 12.95 74L$78 .•9 74LS324 1.75
TMS4164 65536.1 C1SOnsll5vl 1.95 6.95 7 ..LS83 .•9 74LS348 1.29
"'64-REFRESH 65536.1 I'SOnsIl5Vl(REFRESH) 2.95 2.95 7"L$85 .•9 74LS352 1.29
TMS4416 16384.4 ('SOnsIl5v' 4.95 26.95 7.LS86 .22 74LS3S3 '.29
41128-150 131072.1 ('SOnxIl5v) 5.95 19.95 7"LS90 .39 74LS363 1.35
41256-200 2621 .....1 (200nsU5v) 3.19 12.95 7"LS91 .89 74LS364 1.95
41256-150 2621 ......1 f15OnaHSv) 3.29 9.95 7"LS92 .•9 74LS365 .39

5v-Single 5 Vott Suppty REFRESH-Pin 1 Refresh 19.95 74LS93 .39 ,74LS366 .39
39.95 74LS95 .•9 74LS367 .39

74LS96 .•9 74LS368 .39
74LS107 .30 74LS373 .79
74LS109 .36 74LS37.. .79

DISK 7.LS112 .29 74LS375 .95
74LS113 .30 7"LS377 .79

803' COITIOLLEIS 74LS114 .30 7"LS378 1.18
8035 74LSl22 .•5 7"LS319 .95
8039 177' 4.95 74L$123 .•9 7"LS385 3.90
8080 179' 9.95 74l$124 2.75 74LS386 .•5
8085 1793 9.95 74LS125 .39 7"LS390 1.19
808SA-2 1795 12.95 74LS126 .39 7"LS393 .79
8086 1797 12.95 74LS132 .39 74LS395 1.19
8087-2 2791 19.95 74LS133 .•9 7"LS396 1.89
8087 2793 '9.95 74L$138 .39 74LS399 1.49
8088 2795 29.95 7"LS137 .99 74L$424 3.95
8068·2 2797 29.95 74LSl38 .39 74LS447 .95
8089 ....3 19.95 74LS139 .39 74LS490 1.95
8155 8272 4.95 74LS145 .99 74LSS40 1.49
8155-2 UPD765 4.95 74LS147 .99 74LS541 1.49
8156 MB8876 12.95 74LS148 .99 74LS624 1.95
8185 MB8877 12.95 74LS151 .39 74LS640 .99
8741 1691 6.95 74LS153 .39 74LS845 .99
8748 2143 6.95 74LS154 1.49 7.LS668 1.49
8749 7 ..LS155 .59 74LS669 1.29
8755 74LS156 .49 74LS670 .89

74LS1S7 .35 74lS674 '''.95

MISC. 7"LS158 .29 74LS682 3.20
74LSl60 .29 74LS683 3.20

TMS9!I531 74LS161 .39 7.LS680 3.20
TMS9!I532 74LS162 .•9 7 ..LS6.S 3.20
ULN2003 7"LS163 .39 7 ..LS688 2.00
3242 74LS164 .•9 74LS689 3.20
330' 74LS165 .65 74LS78322.95
MC3470 74LS166 .95 81LS9S 1.49
MC3080 74L$168 .95 81LS96 1.49
MC3487 74LS169 .95 alLS97 1.49
11C90 74LS170 .85 .'LS9. 1."9
95H90 74LS173 .•9 2SlS25184.13
2513-001 UP 74LS174 .39 25LS2521 2.80
2513-002 LOW 7.CS175 .39 25LS2538 3.74
AY5-2376 74LS181 1.49 2SLS2569 2.80
AY5-3600 $TD 74LS189 •.95 26LS31 1.95
AYS-3600 PRO 74LSl90 .•9 26LS32 1.95
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CMII •• IPEEDCMOI lOlT.. IUULAToa
7~ .11 7483 .50 7.,n 5.!IIi 4000 .25 - .711 A_ ...... "' .... _CMOS_-.nng TG-220 CASE PACKAGE
7401 .1' 7_ .5' 74173 .75 ~1 .1' 468 2.MI

tlIe_"'-________
~ A' 7fI05T .5'

7402 .1' 74M .35 ,." . .u ~ .22 4631 JIll __....--..._"'CMOS' - A' ~ .H
7403 .1' 74ft 2.15 74175 .u - .. 4632 1.!IIi wrylDw.....~ .......noiIeimmunily. 781Z1" A' 7111Z1" .5'
7_ .11 74'l1 .:n ,.,.,. .u ~7 .22 4638 .!IIi ---_.

7815T .4' 71115T .5'
7_ .25 7U1 .40 74177 .75 - .. 46:n 1.!IIi 7.. 7S2AT A' 7!tZ..T .5'
7_ .2!1 '.'2 .50 '4'78 1.15 - .:n 4641 1.2!1

TG-3 CASE PACKAGE7407 .2!1 74'3 .35 ,.,,, 1.75 4010 .:n 4643 .. 74HC, Opoo.- .. CMOS ___.._
7_ .24 74M •85 ,.,. .75 4011 .11 4653 5.711 lo.- _. oI-{;M()S ....... - 1.- 7!I05K 1.49
7_ .11 74!11i .55 7.'.' 2.25 4012 .25 4655 .!IIi 7_ .0 74HC1" 2.!IIi 7812K ,'- 7912K 1 .•'
7410 .11 74,. .70 7.'82 .75 4013 .35 46541 .!IIi 74_ .0 74HC174 .H 7815K 1.:n 7'915K 1.4'
7411 .25 7U7 2.75 741114 2.00 4014 .H 46541 2.46 7_ .0 74HC175 .ft 78241< 1'- 7924. 104'
7.,2 .30 '.'00 2.2!1 74,.5 2.00 4015 .2!1 - 4.25 7_ .0 7QfC1'3 1.25 TG-92 CASE PACKAGE
7.'3 .35 ,.,. 1.'. 7.'. 2.ft 401. .~ 4558 3.U 74HC10 .0 74HC1M 1.04 7llUI5 A' 7!IUl5 ..74'. .U 7.,07 .30 741'l1 1.15 4017 .4' 4551 1JIll 74HC1' .0 74HC1!11i 1." 7Sl.12 .... -"2 .H,.,. .25 741" .45 ,.", 1.15 401. .. 4552 1.!IIi 74HC," .711 74HC23l1 1.35 78&.15 A' -"5 ..,
7.'7 .25 7."0 .45 '.'92 .711 4011 .35 - .. 74MC20 .n 74HC240 1.u
7420 .11 '.,11 .55 7."3 .711 4020 .5' - .75 74HC27 .0 74HC241 1.u OTHER VOLTAGE REGS
7421 .35 7." • 1.55 741114 • 4021 .. 46151 12... 74HC30 .0 74HC242 ,.

7-.c 5wott v.... TC).2Z0 .2!1
7422 .35 7.,20 1.20 7.'" • 4022 .H 4702 12J1l1 74HC32 • 74HC243 ,. LM323K hoII :s.,. 1'0-3 4.711
7423 .2!1 '.'21 .2!1 74'M .711 4023 .25 4724 1.50 74HC51 .0 74HC244 1. UI335K "4-

_ 1"0-'
'.!IIi

7425 .2!1 74122 .45 '4"7 .75 4024 .... 74COO .2lI 7....C74 .75 74HC245 ,. ~ haM~ TG-3 7J1l1
7425 .2!1 74123 .4' 7.'M 1._ 4025 .25 744:02 .2lI 74HC75 • 74HC251 • .,..,. 1ho1t.... TC).3 .JIlI
7427 .2!1 74125 .45 7.'. 1.35 - ,.... 74C04 .2lI 74HC85 .35 74HC257 • -- haM 10-.. TO-3 14'-
7425 .45 '.'28 .45 74221 1.35 4027 .- 74C05 .2!1 74HCa • 7~ ,'- OA_ F.....,..., - 1._
7430 .11 ''''28 .55 74245 1.35 - .85 74C10 .2lI 74HCS3 1.11 74HC273 1.u
7432 .2lI 74132 .45 74,2., 1.25 ~ .H 74C14 .5' 74HC107 .711 74HC2ft 4.H
7433 045 7.,. .50 74245 ,. 4030 .:n 74C20 .2!1 74HC1. .711 74HC357 ...
7437 .2!1 74141 ... 742U 1._ 4034 1.45 74C30 .2lI 74HC112 .711 74HC3U .H LlIUI7438 .2lI '.'42 2._ 74251 .75 4015 .n 74C32 .35 74HC125 1.1' 74HC373 2.2!1
7.- .711 7.,43 5._ 7425. 2.25 4040 .•. 74C42 1.11 74HC132 1.11 74HC374 2.2!1 UI301 .34 NE570 2._
7440 .11 ,.,.. 2._ 742115 1.35

_,
.75 74C45 1.711 74HC133 • 74HC:nO 1'- UI301H .711 NE&71 204m

7442 .4' 74'45 .50 74273 1._ 4042 .se 74C73 .. 74HC135 ... 74HC:n3 1.- UI307 .40 IIIE5'l1 2.50
7443 .•5 74'.7 2.4' 74275 1.25 4043 .•5 74C74 .55 '.Hel. .H 74HC4017 1.H UI305 .55 NEI,2 -'II
7444 .., 741• 1.20 74275 3.11 - .n 74C7. .50 74HC145 1.1' 74HC4020 1.:n UI308H 1.15 UI7O!I .5'
7445 .., 74150 1.35 7427f1 .75 _5 1." 74C53 1._ 7.ute15, .n 74HC4024 1.0 UI30lIH 1._ LM710 .75
7_ .., 7.'6' .55 74253 2.00 - .. 74CH 1.U ,.HelD .u 74HC4040 1'- UI30eK 1.25 LM711 .711
7447 .•m 74152 ... 742114 '.75 _7 .n 74CM .. ,.HelM 2.... 74HC4OU .u 1.11310 1.75 UI723 Am
7_ .u 74153 .55 74255 3.75 - .. 74Cft 4.50 74HC157 • 7'- • 1.11311 .5. UI723H .55
7450 .11 74'501 1.4' 742'l1 .!IIi -, .2!1 74C'lI 1.1. 74HC158 .- 7~ 1.2!1 1M311H .u UI733 ..
7451 .23 7.'55 .75 74293 1.2l1 - .2!1 74Ce3 1.11 74HC'.' 1.15 74HC4075 • lM31ZH 1.75 LM741 .ze
7.53 .23 741541 ... 742N .55 _, .n 74CW .ft 7oUtCl83 1.15 7CHCA511 2.:n 1.11317K 3.4' LM74'N-'4 .35
7454 .23 7.'57 .55 74351 2.25 4052 .n 74C150 5.75 7.ute1M 1.25 74HC4638 2.H 1.11317T ... LM741H .40
7450 .23 74'59 1." 74_ ... -. .n 74<:151 2.2lI 7411CT11 1.1131. ,.... LM747 •7470 .35 7.'eo ... 74_ ... - 2.15 74C154 3.25 lM31... 1.n LM745 D
7472 .2!1 7.'.' .H 74357 ... - .n 74C157 1.75 74HCT,ow-.____lo.-lSTTl._

1.1131'" 1-'0 ""0'. 1.1'
7.73 .34 74'&2 .55 74355 ... - .2lI 74C150 1.1' C*\ be.,.,..... wiIh 74l$ in ....,. c:in;:uil. UI31' 1.25 ut1303 1JIll
7.7. .33 7.'63 .., 743'M 2.20

_
.- 7otCl., .H 74HCTOO .. 7ol1HCT'" ,'- UI320 _7fIOO LM1310 104'

7475 .45 7.'M ... 743'l1 1.75 -. .11 7otC1S2 1.1' 74HCT02 • 74HCT1M 1.1. UI322 1.• .:1330 1.•
7476 .35 74'. .as 7.-3 1.35 4070 .2lI 74C183 ... 74HCT04 • 74HCT1. 1.2!1 UI323K 4.711 1IC134' 1.u
7450 .5' 7.'61 1.00 74425 3.15 4071 .22 74<:'" ,'- 74HCTl1a • 74HCT235 ,.... UI324 M 1IC1350 1.1'
7451 1.10 741a7 3.75 74425 • 4072 .22 7.-cl. 2.00 74HCT10 .. 74HCT240 2.15 UD2II • 1IC13511 ,.
7452 .- 7.'70 1." 74450 2.55 4073 .22 74C173 .711 74HCT11 • 74HCT2;01 2.15 LM331 3J1l1 1IC1372 ....

4075 .25 74<:17. .. 74HCT20 • 74HCT242 2.15 LM334 1.11 ...,.,.. 1D
4075 .5' 74C175 ... 74HCT77 • 74HCT242 2.15 lM335 1.40 IM145l1 A'
4077 .2lI 74<:1'2 1.U 74HCT30 • 74HC1244 2.15 lM335 1.75 IM1... M
4078 .ze 74C1I3 1.45 74HCT32 .711 74HCT245 2.15 UI337T 1. IM1_ A'

74100 _1 .22 74C1_ 1.:n 74HCT74 • 74HCT251 1-" UI337K 3J1l1 IM14,. •4052 .22 74C200 5.75 74HCT75 • 74HCT257 .. UI335K .... IM155l1H 3.10
74S00 .2!1 74.,'" .50 74$241 1.4' - .711 74C221 1.75 74HCTlN1 .711 74HCT25' 1.0 UI335 .0 IM1aoo 2'»
7.502 .~ 74.'35 .n 7.$2.... 1.4' - .n 74C240 1. 74Hcn35 1.15 74HCT273 2-" UI34O_7S00 IM,.,2 • .25
74503 .29 7••'38 .711 ,.sal .711 _3 .4' 74C244 1.n 74HCT1:n 1.15 74HCT2r.1 5.25 LM345 • IM1830 3.50
74S04 .2!1 7481:n .711 74l12l13 .711 - 2.4' 74C373 1.• '.MCT1., 1.os 74HCT357 ,-" ....- 4.- Ul1871 504'
74S05 .2, 7••,40 .55 74sa7 .711 - 1.•9 74C374 1.ft ,.HCT11A 2.. 74HCT373 2.... UI3liOY 4.50 IM1872 504'
7_ .•5 74$151 .711 7_ .- - 1.45 74C'l11 .- 74HCT157 .. 74HCT374 2.45 LM35II .n IM1577 3.52
7_ .40 70153 .711 7_ .711 ,_ 12.• 74C'l12 • 7"HCT158 ... 74HCT353 1.0 - 1.711 IM1_ 1...
7""0 .2!1 7".'57 .711 748273 2.:n 14410 •.!IIi 74C'l13 • 7..Hcn81 1.3 74HCT4017 2.,. UI37S 3.75 IM1_ 1.75
7"'" .. 7".'58 .!IIi 748274 1IJIlI 14411 '.lIS 7~10.lIS 701HCT1M 1'- 74HCT_ 1.0 UU77 '''' ULN2D03 .711
7""5 .35 74$181 1.2!1 748275 ,.JIlI '''12 .... 7~ .711 74HCT1" 3.05 74HCT_ 1.0 UI37S 2.50 lUlZ2II5 3.75
74820 .2!1 74$162 1._ 7_ 1.lIS ,..,. 4... 74C'l17 .711 701HCT17.. 1-" 74HCT_ 1M UI375 4.50 UI2S77 2.Oli
74522 .35 7""U 1.2!1 748253 3.2l1 14433 1.... 7~ 2.00 701HCT175 1.• 74HCT4638 2.H lM380 .u UI2S7S 2.2lI
74S30 .2!1 7"". 3._ 748287 1.•

,_
4._ 7~ 2.75 I.M3aOIf..a 1.10 .-- •74832 .35 7"". 3._ 7_ 1.• 4502 .- 74C'810 .... ..., 1.eo '-, 1.00

74837 .., 7...,7" .711 74S2a 2.lIS 4503 .4' 701C'11 .... UI352 1M ~1'"
74S3l1 .•m 745175 .711 7_ 2._ 4507 .ft 74C512 .JIlI IITEIfICE IIIIEIIIl lM353 1JIll U8D17 1 JIll
7_ .2!1 745150 ".M 7_' •.lIS - 1."S 74C'81.. '''' UI3lI4 ,. IIC3457 2.MI
74851 .35 7"".' 3._ 748373 1.n 4510 .H 701C115 1.1. an. 1.2l1 1CL7105 .JIlI UI3M • ~ A'
7..... .40 7"S182 2._ 745374 ,. 4511 .n 74Ce17 ••_ an. 1.2!1 1CL7107 12.M1 lM357 1'- '-- 1.25
7_ .40 7"". 1._ 748351 7._ 4512 .711 74Ce1. 2.75 ens .. ICL~ 2.MI UI38 1.35 .- -'II
7"'7.. .4' 7451. 1._ 748357 1.lIS 4514 .H 74Ce22 4 .... ens • ICU035 4. UI3IO 1.- LMa11 2.2lI
7_ .- 7451M 1.U 7_ 2._ 4515 1.711 74Ce23 4.lIS .,,7 .0 ICM72ll7A 5.0 UI3lI2 .H Ul3514 2.:n
7_ .35 7..., • 104' 7.....,2 2." 451. .711 74Q25 5._ IITM • IC8I72ll8 15•• Ul353 .45 Ul3515 2.:n
7"",2 .50 7".'. 1.'" 7411470 •.!IIi "51. • 74Ce25 7._ DM8131 2.MI EIU LM3MH 4.eo LMa1. 2'-
7"'113 .50 7...,.7 1."9 7.....71 4._ 4519 .711 74C927 7J1l1 DPlI304 2.2!1 LM3ftH 5.00 - 3....
7"",.. .55 748201 ..-7411472 4.55 4520 .711 74C928 7._ DSlIlI33 2.2lI lUlZ2II5 3.75 IIIE531 1.711 - 3.ft
7""2" 2.75 748225 7._ 7411474 4.lIS ..521 4.• aoc_ ... - 1.H XIl2207 2.4. IIIESH .2lI 1lC41. 1.25
7"'132 1.24 74$225 3.• 745570 2.lIS 4522 .711 80CM .- - ... X_ 1.711 IIIEIiM .... ~151 3.
7""33 045 74S240 1.U 745571 2._ - .711 aoc'7 .- DSU37 ,. XJl2211 2.MI 111&58 1.2!1 LM4250 1.75

745573 2.!IIi 4527 1._ - 1.20 ...... 1.30 lUl22AO 1._ - 1._ lM4500 3.25.- JIll IlC4Ii6l1 ...- 1.... IM13500 1 ....

OPTo-llOLATOa DITIICQUIITIOI ..SEIIEI .-CHIPS .-.n .711 IM13700 1.45
"'1"0-5 CAllI. K.TD-3. T·TD-220.., MCA-7 4.25 ADC0500 15.55 DACOSOS 1._ '30" .'5 7M77 3J5 ...~o 12..

ICI.. MCA-255 1 .•9 ADCOlI04 3.4' DAC0505 2._ U1. 1.00 - ......~212..
.H IL-1 1.25 ADC05CI' 4M DAC1020 • .25 U25 1."9 ....:M3 •• IIC3340 104'
.u ILA-30 1.25 U34 2.50 ...- :n.oo CA3023 2.75 CA3053

.u ILQ-7" 3.25
ADC051. 14-'5 DAC1021 7-'5

U.' 3.'5 CA3035 1.2l1 CA3Oe5

1.1' H11CS 1.25 ADC0517 ,. DAC1022 5J1l1
'''01 '.95 CA30M • ~

.5' nL·'" ... ADC0831 .-'5 1IC1405U1 ,'- '80' .75 TIIIIIIT.a CA30M 2.'lI CA30M
1.2!1 nL-113 1.2l1 DA~ ....., 1IC1405U1 2.W "02 1.50 ~ 2.'lI CA3130E

'537 2.'5 _,.
.50 2N3772 ,. CA305li 1.2l1 CA31_

~ • CA3145
'''02 1.S5 -...". .25 2N:n03 .25 CA3051 ... CA3150

DIFFUSED LEDI LED DISPUY. 2N2102 .75 - .10 CA3M2 ... CA3183
2111221. .50 2JUe05 .10

1·ft 101>-up FIIID-357135et CC .352'. 1.25 IClOClm 2111221'" .50 2154122 .- TIJUMBO REO Ttl" .10 .. FIIID-5OOC5031 CC .5" 1.... 211122" .50 2154123 .25

JUMBO GREEIII n14 .14 .12 FIIID-50715101 CC .5" 1.4'
1-95 100 2N22'.... .50 2N424• .25 TUM 4.20 75_

JUMBO YEUOW T1:1.4 .14 .12 _111·72 CA .3'· .ft • PIN ST .11 .10 21112222 .25 2_ .75 TUM ,. 75450
MOUNTING HDWT1:1.4 .10 .. MAN·7" CC .3" .. , .. PIN ST .11 .Ge PN2222 .10 _, .25 TUe7 3.25 75451
MINI RED n .10 .. _111__

CC .•.. 1.• 1. PIN ST .12 .10 MPS23H .25 21M402 .25 75107 104' 75452
MINI GREEN n .,. .15 nL·313 CC .3" .45 1. PlIII ST .15 .13 211124114 .25 21M403 .25 751• ,.... 75453
MINI YEUOW T1 .,. .15 H_·7750 CC .43" 1.2!1 20 PlIII ST .1• .15 21112!105 .50 _7 1.00 75110 ,. -RECTRED 2......... .25 .22 HEX DISPlAYS WITH LOGIC

22 PlIII ST .15 .12 21112'l17 .25 ....9'• .25 75150 '''' 75477
RECT GREEN 2x5mm .30 .27 2" PIN ST .20 .15 P1112'lI7 .13 - .25 75154 '''' 75U1nL·311 4.7 .270" ,._ 2. PlIII ST .22 .1. .711 PlllS1~ .25RECT YEUOW 2.dmrn .30 .27 21113055 75150 4. 75U2HP5082-73010 4.7 .2eO" 7'- 40 PlIII ST .30 .22 3055T • PlllS1:n .25 751. 1.25 754U

~ fl ~[itjD
Sol PIN ST '.95 1."9 21113:n3 .30 2IIl52O!l .25 751n 1.25 -ST·SOlD£RT....L 2N341 .. .25 2NMZ8 .35

~
....NW'It .5' .U 211131W13 .40 2115043 1.75

, .. "'NWW .. .52 2111_ .40 - 1.75

[S][8]~[§J
" "'NWW .. .511 PN_ .25 -- .25
,. PIN WW .ft -'0 MPS3838 .25 -- .25
20 PlIII _1.• .. MPS36IO .25 _A13 .40
22 PIN WW 1.39 1.28 PN3543 .25 _AU .25
2" PIN WWW 1_'" 1.35 ....- .25 ~131 ...
28 PIN WW 1." , ..., MPS3704 .15 nPa ..
.eo PIN WW 1."'.80 MPS3705 .15 nP31 .AS

WW-Wl"EWIlAP nP'32 M

Inquiry 201 SEPTEMBER 1985 • BY T E 479



MDA990-2

TUIIIITOI IITI. HOW.

HlIO TO FIID
"IIIPIBlE" HElDEIl

CAN EASILY BE SNAPPED APART TO
MAKE ANY SIZE HEADER.

AU WITH .,- CENTERS

STRAIGHT LEAD .99
RIGHT ANGLE 1.49
STRAIGHT LEAD 2.49
RIGHT ANGLE 2.99

PLUG STYLE

EIII FllTEI

FRAME STYLE

1I0lDED IF CHOKES
.75 2211H '.00
.75 47 '.00

'.00 68 '.00
'.00 '00 1.25
, .00 220 '.25

270 '.25

TUISFOIIIEII
FRAME STYLE

12.6V AC CT 2 AMP
12.6V AC CT .. AMP
12.6V AC CT 8 AMP
25.2V AC CT 2 AMP

PLUG CASE STYLE
9V DC 350"...

12V DC 350"...
1ZVAC Z50ma
1ZVAC 500"...
12VAC 1 AMP
12VAC 2 AMP

BYPISS CIPICITOI
SPECllll

CERAMIC DISC
.01JJf 50 VOLTS 100/$5.00
.1 JJf 12 VOLTS 100/$6.50

MONOLITHIC
50 VOLTS 100/$10.00
50 VOLTS 100/$12.50

75C
soc
90C
95C

CRIMP STYLE
D-SUB COIIECTOIS

SHEU

SHIELDED ROUID CIBlE

Y

CRIMP PINS MALE 08C

~1).l'OO.,
CRIMP PINS

9 PIN MALE SHELL
9 PIN FEMALE SHELL

25 PIN MALE SHELL
25 PIN FEMALE SHELL

• 11 CONDUCTOR
• COLOR CODED

D·SUB ICCESSOIIES
STAINLESS STEEL ~:==r

WALL PLATE .l- ~,. ,
SINGLE $1.95 ,.• '-- --s-~
DOUBLE $1.95 !=_~~",=O.JJ

MOUNTING HARDWARE
INCLUDES
2 BOLTS,
2 NUTS,
4 WASHERS
S1.00/PAIR

GOLD CONTACTS SPACED AT .,"
CENTERS IDEAL FOR DISK DRIVES,
OR ANY.'" HEADER [J

38 PII CEITIOIICS
IOCEN36 RIBBON CABLE MALE 6.95
IDCEN36/F RIBBON CABLE FEMALE 7.95
CEN36 SOLDER CUP MALE 4.95
CEN36PC RT ANGLE PC MNT MAl£4.95

.......~.~.:.::=? ..:.....:..

\

SWITCHES
SPOT MINI-TOGGLE ON-ON 1.25
DPDT MINI-TOGGLE ON-ON 1.50
DPOT MINI-TOGGLE ON-QFF-ON 1.75
SPST MINI-PUSHBUTTON N.D. .39
SPST MINI-PUSHSUITON N.C. .39
SPST TOGGLE ON-oFF .49
BCD OUT 10 POSITION 6 PIN DIP 1.95

4 POS .85 7 POS
5 POS .90 8 POS
6 POS .90 10 POS

.25

.25
25/1.00
12/1.00
10/1.00

.25

.45

.55

.95
2.25

.35

CUP ON

SCREW ON .35
CUPON .35
SCREW ON .95

10/1.00
10/1.00

.3!l

T0-22O
T()..220
TO-3
TO·220
TO·3
TO·3
.~

SCREW ON

5.1 VOLT ZENER
12.0 VOLT ZENER
(lN914)SWlTCHING
50PfV lA RECT
400ptVRECT
200P1v 3A RECT
200P1V 1.SA BRIDGE
400PtV 1.SA BRIDGE
SOPiV SA BRIDGE

MDA990-2 l00PIV 27A BRIDGE

~~...... ~IP BRIDGE

I'~~'fg~ I~..~~. ~~~~~;;~1 KBP/KBU VM-48

DIP COIIECTOII IIBBOI CIBlE

HIGH REUABlUTY TOOLED AUGATxxST .62 .79 -89 '.09 1.29 1.39 1.49 1.69 2.49
51 IC SOCKETS

HIGH REUABlUTYTooLED AUGATu.WW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 5.40WW IC SOCKETS
COMPONENT CARRIES ICC_ .49 .59 .69 .99 .99 .99 .99 1.09 1.49(DIP HEADERS)

RIBBON CABLE IDPxx .95 .95 1.75 2.95DIP PLUGS (lOC)

FOR ORDERING INSTRUCTIONS SEE O.-$UBMINIATURE BELOW

DESCRIPTION ORDER BY
14 16

CONTACTS
,. 20 22 24 2. 40

~.\ I I

10 .18 1.60 .30 2.75
16 .28 2.50 .48 4.40 .

20 .36 3.20 .60 5.50
25 .45 4.00 .75 6.85
26 .46 4.10 .78 7.15
34 .61 5.40 1.07 9.35
40 .72 6.40 1.20 ".00
50 .89 7.50 1.50 13.25

TEXTOOl ZEIO IISERnOI FOICE
SOCKETI .10 RECEPTIClES

D-IUBllIIIITUIE
DESCRIP110N ORDER BY

CONTACTS

9 15 25 37 50

SOLDER CUP
MALE DB..P .82 .90 125 ,.80 3.48
FEMALE DeuS .95 1.15 1.50 2.35 4.32

RIGHTANGLE MALE DBxxPR 1.20 1.49 1.95 2.65
PC SOLDER FEMALE DBxxSR 1.25 1.55 2.00 2.79

WIRE WRAP
MALE DBxxPWW 1.69 2.56 3-89 5.60
FEMALE DIbxSWW 2.76 427 6.114 9.95

IDC MALE IDB_P 2.70 2.95 3.9. 5.70
RIBBON CABLE FEMALE IOB_S 2.92 3.20 4.33 6.76

HOODS
METAL MHooO.. 1.25 1.25 1.30
GREY HOODu: .65 .65 .65 .75 .95

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTSIN THE POSITION
MARKED ~x~ OF THE ~ORDER BY- PART NUMBER LISTED.
EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBt5PR.

HOOD25

~!!,
108375

ZIFSOCKET

TYPE

ZIF RECEPTACLE

CONTACTS
'4 16 24 28

4.95 4.95 5.95 6.95
8.25 8.75 9.75 10.50

IDC COIIECTOn EDIECIIO COIIECTOn

t:,,\::;:j:;;:;m:m:;:;;i:;:,::j:;j::,;::':i;:!j:j 62 ptN 51

100 PIN SOLDERTAIL
100 PIN WlREWRAP
72 PIN SOLDERTAll
72 PIN WlREWRAP
62 PIN SOLDERTAJl
50 PIN SOLDERTAIL
44 PIN SOLDERTAIL
44 PIN WlREWRAP
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MONOUTHIC
SOY .1. .1p1 SOY .1.
SOY .15 .47 SOY .25

P.IE WIlE WUP WilE
PRECUT AND STRIPPED

SILVER MICA
±5% TOLERANCE

'ooV .35 ,OOpt 'OOV .-el
l00v .39 120 1GOY .40
,OOV .39 180 l00v .40
lGOY .D 220 l00v 50
tGOY .39 330 lOOV .50
tGOY .39 470 lGOY .60
lGOY .3!t 510 lGOY .60
lOGV .39 560 l00v .60
lOOV .39 620 lGOY .60
l00Y ..35 680 lOGY .75
1GOY .35 820 1GOY .75
lGOY :35 1000 lOGY .75

TANTALUM
3SV .-el 3.3<11 3SV .65
35V .40 4.7 10V .55
35V .40 4.7 25V .65
35V .45 4.7 35V .85
35V .45 6.8 'SV .70
15V .35 6.8 25V .75
20V .38 10 tOV .65
25V .40 10 'SV..80
36V .45 10 20V .85
,SV .40 10 25V .90
20V .45 10 35V 1.00
35V .65 22 lOY 1.00
35V .65 22 15V '.35
15V .50 27 15V 2.25

$1.49 0)
'-=c=

•

l.lllllli
DiPs

14 PIN 7 RESISTOR
1-24 25 UP

~ ----:i3

1.49 1.05

IC EJlTUCTIOI TOOL
ONE PIECE METALCONSTRUCTION

EXTRACTS 8--24 PIN OEVlCES

TIIMMEI POTEITIOMma
SINGLE TURNS~

72PRxx s
~ 25 UP

.M .85

15 TURN ~
89PRxx
~ 25lW EfT?

[llll] ~·:~GLE':URN~
91ARxx

1~::N B R~~~OR crrrrrrrn ~ 25 UP

1:09 --:a2 CllllllllJ .95 ...

14 PIN 13 RESISTOR mmn· AVAILABLE VALUES: 100, 500. IK. 5K.
10K, 201<, 5OK. lOOK, I MEG.

1-24 25 UP ORDERING INSTRUCTIONS: INSERT

~ J6 =::;::~E~~~~~~;,~~~.;~~_

16 PIN '5 RESISTOR mmHJ IIIT.'O.M.E.T.ER.W.O.U.L.D.B.E.89PRSOO•••.••••
~ 25 UP

1.09 .85

AVAILABLE VALUES: 100, 220. 330. 470, THUMBWHEfL POTS
~. ~~/~~~.3K. 4.7K, 6.8K, 10K,22K, ,.~HUM!~ .~

16PIN14UNETERMINATOR .49 .45 ~
AVAILABLE IN ONLY AVAILABLE VALUES: I K. 2.5K, 5K, 10K,

1801390,2201270,2201330 25K,5OI<, lOOK, 250K, 500K
ORDERING INSTRUCTIONS; SEE TRIMMER
POTENTIOMETERS ABOVE

ELECTROLYTIC
RAOIAL AXIAL

.471Jf SOV .14 .47pf SOY .1.
t SOY .14 1 SOY .1.
2.2 35V .15 4.7 ,av .1.
4.7 SOY .15 10 ,ev .1.
10 SOV .15 10 SOY .16
47 35V .18 22 leV.'.
100 lev .18 47 SOY .20
100 SOY .23 100 1SY .20
220 35Y .20 100 35Y .25
470 1aY .25 220 25Y .30
470 25V .30 470 SOY .60
1000 1aY .60 1000 16Y .60
2200 1ev .70 1000 35V .75
4700 25Y 1.45 2200 1av .70

4700 16Y 1.25

IESISToa
'I. WATT 5% CARBON FILM
AU STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM

10 PIECES SAME VALUE .05
50 PIECES SAME VALUE .025

100 PIECES SAME VALUE .02
1000 PIECES SAME VALUE .015

COMPUTER GRADE
32.00Clpf 2SV 2.95 44,OOClpf JOY 3.95

CERAMIC DISC
,Opt 50V .05 560pf SOV .05
22 SOY .05 680 SOY .05
27 SOV .05 820 SOV .05
33 SOV .05 .OO',A SOV .05
47 SOV .05 .0015 SOV .05
56 SOV .05 .0022 SOV .05
68 SOV .05 .005 SOY .05
82 SOY .05 .01 SOY .07
100 SOV .05 .02 SOV .07
220 50V .05 .05 SOV .07
330 SOV .05 .1 12V .10
410 SOV .05 .1 SOV .12

QUANT1TY
'00 500
1.60 ".70
1.80 4.70
1.65 5.00
1.75 5.40
1.80 5.75
1.&5 6.10
1.90 6.50
2.00 6.85
2.30 7.ao
2.40 8.20
2.60 8.95
2.70 9.80
2.90 10.50

LENGTH
fiNCHES)

2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
8.0
9.0
10.0

.;:; _.
e~ ~.

el':: ~e

eN ~e

el'l _e
e., .e
e,. _e
e" n

_e
.",

1-1
_e.", ..e

e",
!i~

ce
." "'.

IN$-2428

WSU-30/Je*

BW-630

--~

1"$-141•

P'OO-~

TWO LEVEL WilE WUP SOCKETS

S-1oo
BARE· NO FOil PADS •.••• _ .•••• $15.15
HORIZONTAL BUS .•••.•••••.•.• $21.80
VERTICAL BUS ••••••••••••.... $21.80
SINGLE FOIL PADS PER HOLE 4 ••••• $22.75

APPLE
BARE 4 NO FOIL PADS •• 4 •• 4 ••••• '15.15
HORIZONTAL BUS •••••••• 4 •• 4 •• $22..15
SINGLE FOIL PADS PER HOLE 4 ••••• 521.80
FOR APPLE lie AUX SLOT •.. _ ••••• 530.00

GENERAL PURPOSE
22/.. PIN EDGE-<:ARD (. 1st!" SPACING)
4.5" • 6.0·' BARE - NO fOIL PADS .•... '9.45
4.5·' .6.0'· VERTICAL BUS ••••••.•• $13.95
4.5" • 6.0·· SINGLE FOIL PADS •.•••• 514.20
4.5".9.0" BARE - NO FOIL PADS .••• 510.40
4.5".9.0" VERTICAL BUS ••••••... $14.20
4.S". 9.0" SINGLE FOIL PADS •••.•• $13.SO

38172 PIN EDGE-<:ARD (.1· SPACING)
4.5" • 6.0" BARE - NO FOIL PADS .•••••9.45
4.5" .6.0" VERTICAL BUS ••••••.•• ., 3.25
4.5".6.0" SINGLE FOIL PADS •••••• $14.20
4.5".9.0" BARE - NO FOIL PADS ••.• "0."0
4.5'·.9.0·' VERTICAL BUS ••••.•••••,4.20
4.5".9.0" SINGLE FOIL PADS •.•••. '15.15

NO EDGE-<:ARD FINGERS
2.5" • 4.5" BARE - NO fOIL PADS ..••• $2.40
4.5" .6.5"· BARE - NO FOIL PADS 10
4.5" • 8.5" BARE - NO FOil PADS •••.. ".20
4.5".'7.0" BARE - NO FOIL PADS •..•11.35
8.5" • 11.0" BARE - NO FOIL PADS ••• $1&.95

~..........~...~~~

WilE WUP PIOTOTYPE C.IDS
FR·4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

IBM
BOTH CARDS HAVE SILK SCREENED LEGENDS

AND INCLUDES MOUNTING &PACKET
WITH t-SV AND GROUND PlANE •••••21.95
AS ABOVE WITH DECODING LAYOUT '29.95

PRECUT ASSORTMENT
IN ASSORTEO COLORS .V.50

100-: 5.5", 6.0", 1.5", 7.0"
25Oeeo 2.5", 4.5", 5.0"
SQOe,.: 3.0", 3.5", 4.0"

OIIIDUITIIEl
THESE SOCKETS HAVE .SO'· lEAOS, JUST A UTTlE BIT SHORTER EX-2 IC EXTRACTION TOOL
THAN THE 3 LEVEL WIRE WRAP SOCKETS WITH .6" LEADS • EXTRACTS 24-40 PIN DEVICES

1-99 l00-UP • HEAVYDUTYMETALCOfillSTRUCTION
8 PIN WW-2 .40 .35 • GROUND LUGS FOR IIOS EXT'RACTIOIIIS

SPOOLS '4 PIN WW.2 .45 .39 • EASY ONE HAND OPERAT1OllI .'2.74

500 f... .~:: ,::::: .;r:: ~~ ~= =:~ :;~ :~; Ie INSERnON TOOLS
22 PIN WW-2 .50 .39 INS·1416 for , .....,6 pin te-a $5.1$

PIBase specify color: 24 PIN WW.2 .69 .75 MOS.'4'6 ,4-, IC'. .'0.92
BluB, Black, YBI/ow or Red 28 PIN WW·2 .89 .75 MOS.2428 24-28 OC·. .'0.92

•
........................................MO$-40 for 40 pin lC"a .,2.43MOO,.". intertion loc*,..,.melalc::onItuC:tbt__groundingIUgIorCMOS_

BW-630 WIRE WRAP GUN
• BATTERY POWEIIED-USES 2 NI-eAD

C CEUS(NOT INCLUDED)
• POSITIVE INDEXING
• ANT'·OVERWRAP DEVICE $41.55

WSU-JO WIRE WRAP TOOLS
• WRAPS, STRIPS, AND UNWRAPS
• WSU-JOM WRAPS AN EXTRA TUAN OF

INSULATION

WSU-JO$8.84IWSU-3OM$10.14

WIRE WRAP TERMINALS
WWT-1 SLOTTED 25/.7.06
WWT·2 SINGLE SIDED 25/....25
VlIWT·3 IC SOCKET 25/$7.06
WWT-4 DOUBLE SIDED 25/2.80
INS-1 INSERTlOIlI TOOl. '3.64

WIRE DISPENSER
• WITH so' ROU OF "RE
• BUILT IN Pl.t..llltGER CUTS WIRE
• BUILT IN STRIPP£II S'TJIIPES 1"
• REFIllABLE

WD·JO $6.50 WO-3OTlU $9.50
____50'0<_

YelkJworRed Red,. ...........

SOCK£[-WRAP 1.0.111

• SUPS OVER MRE WRAP PINS
• IDENTIFIES PIM NUMBERS ON WRAP

SIDE OF BOARD
• CAN WRITE c:. PlASTIC,; SUCH AS IC •

PINS PART# PeK. OF PfIICE
8 IOWRAPOS 10 1...M
14 IDWRAP 14 10 ,.
16 IDWRAP1. 10 ,''-
18 IDWIIAP ,. 5 1.M
20 IDWRAP20 5 1.95
22 IDWRAP22 5 1.95
24 IDWRAP 24 5 1.95
28 IDWIlAP za 5 1.!J5
40 IDWIlAP40 5 1.95

PLEASE ORDER BY NUMBER OF
PACKAGES (PeK. OF)
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IF MODULATOI
ASTEC MODEL UM1 082

~
VOLTAGE CONTACTS FITS PRICE • PRESET TO CHANNel 3

5VDC SPST REED DIP 3.95 • USE TO BUILD TV-COMPUTER
12VOC DPOT 2AMP DIP 3.95 INTERFACE

6VDC 6PDT 3 AMP RELAY SOC 2.95 • +5 VOLT OPERATION

12VDC 4PDT lAMP
G"OUND •RELAY SOC 3.95

~
24VDC DPOT lAMP RELAY SOC 3.95 $6.95 .~:o ..~ ., :fJ

'l.95
48vec 4POT lAMP RELAY SOC 3.95

'1.49 120VAC 4POT 3 AMP RELAY SOC 3.95
vtDEO

PS-IBM $99.95
• FOR IBM PC-XT COMPATIBLE
• 130 WATTS
* +SV @ 1SA. +1ZV @4.2A

-SV@.SA. -1ZV@.SA
* ONE YEAR WARRANTY

IC MISTEI $71.15
THE INDUSTRY STANDARD

MIC.O CHlIT®
INSTINT DITI

CIROS
ONLY
$5.15

8086 AND IOU MPlJs
Z80 MPU
6502 16&xxtMPUs
8080A AND I085A MPU.
1041 SINGl£ CHIP MPU FAMILY
"C" LANGUAGE·
COMPREHENSIVE REfERENCE
FOR PROS AND BEGINNERS
FAST AND EASY INTRO TO BASIC
PROGIIAMMING
PINOUTS AND FUNcnONS OF
VlRTUAUY AU 54/7400 TTL IN
NEW COMPACT TABl£ FORMAT
(REG. H. L lS. SI
BASIC OPERATION OF DIODES,
TRANSiSTORS, THYRISTORS,
OP·AMPS AND MUCH MORE
WORDSTAR/MAlLMERGE
REfERENCE - TWICE THE INFO Of
KEYBOARD OVERLAYS
HOW TO GENERAUZE FROM SMAU
SAMPLES - FOR Q/C, TEmNG.
RESEARCH, POWNG, ETC.
ALGORITHMS (PROGRAMS) IN
BASIC FOR SORTING. SEARCHING
PLOTTING, ETC.

AVAILABLE TITLES

Me-ALG

Me·WS

MC·lBAS

MC·7400

Me-COMP

Me-STAT

• CLEAR AND CONCISE DATA ON MICROPRO
CESSORS. ELECTRONICS, PROGRAMMING
AND MORE

• SaUD PLASTIC. LASTS A UFETIME
• PlANNED FOR INSTANT ACCESS TO DATA
• TWO COMPREHENSIVE 8'1t .11" SIDES
• ATTRACTIVE TWO COLOR SHARP PRINTING
• CLEARS WORKSPACE OF BOOKS AND MANUALS
• NOTE: MPU CARDS COVER FUU INST. SET

(DESCR., HEX. CYCLE, FLAG), DISASSEMBLY,
ASCII, HEX/DEC, INTERRUPT $TRUC., PINOUT,
DIAGRAMS, NOTES AND MORE

Me_
Me·Z80
Me-<l502
Me-l1085
Me·8048
MC-CL

~~
lC·HP

NEW BOOKS BY STEVE Cillell
BUILD YOUR OWN Z80 COMPUTER $19.95
CIRCUIT CELLAR VOLUMN 1 $17.95
CIRCUIT CELLAR VOLUMN 2 $18.95
CIRCUIT CELLAR VOLUMN 3 $18.95
CIRCUIT CELLAR VOLUMN 4 $18.95

SIX FOOT LINE COlDS
LC-2 2 CONDUCTOR .39
LC-3 3 CONDUCTOR .99
LC-HP 3 CONDUCTOR WITH

STANDARD FEMALE SOCKET 1.49
LC-CIR CIGARETTE LIGHTER PLUG 2.95

swnCHIIS POWEI SUPPLIES

--~ ;a,
, ~\..

.._ ~A.~

~~Z4;'
""'u.-

PS-IBM-150 $129.95
* FOR IBM PC-XT COMPATIBLE
* +12@S.2A. +5@ 16A
*-12@.SA.-S@.SA
* ONE YEAR WARRANTY

SE NICKEL·CIDMIUM
IECHIlSIBlE BITTEIIES
NI-CAD CHARGER PACKAGE

PRICE INCWOES CHARGER (WAU PLUG).
BATTERIES. & MOOUlAR BATTERY HOlDER

AAA CElLS OT't. 2 $'1.71
AACELLS QTY.2 $11.71
C CELLS OTY.2 513.21
D CELlS OTY.2 $13.21
9 VOLT QTY.l .13.21

BATTERIES ONLY
AAA CELLS PKG. 2 $6.07 pro
AA CELLS PKG. 1 'J.03 ea-
C CELLS PKG. 1 $3.78 ea.
o CElLS PKG.l $].78 ea.
9 VOLT PKG. 1 $7.57 ea.

PS-100 $89,95 1••~:;1
* 100 WATTS ~
* SWITCH ON REAR
* FOR USE IN OTHER IBM

TYPE MACHINES
* 90 DAY WARRANTY

WISH SOlDEllESS BIEIDBOIIDS

PS-130 $99.95
• 130 WATTS
* SWITCH ON REAR
• FOR USE IN OTHER IBM

TYPE MACHINES
• 90 DAY WARRANTY

P5-A $49.95
• USE TD POWER APPLE TYPE

SYSTEMS
• +SV @ 4A. +12V @ 2.SA

-SV@ .SA. -1ZV@ .SA
• APPLE POWER CONNECTOR

PS-3
• AS USED IN APPLE III
• +5V @ 4A. +1 ZV @ 2.SA

-SV @ 2SA. -1 ZV @ _30A.
• 15.5" x 4.5" x 2.0" • .884 LBS.

EPROM EIISEn

Modot r ..... Copac;<y I..........
Chip CuW/C""1

PE-14 NO 9 8.000
PE-14T YES 9 8.000
PE-24T YES 12 9.600
PL-265T YES 30 9.600

BEST SElLiNS BOOKS
OSBORNE

APPLE II USERS GUIDE
CRT CONTROLLER HANDBOOK
MS OOS USERS GUIQE
68000 ASM. PROGRAMMING
THE 8086 BOOK
UNDERSTANDING DBASE II

SYBEX
uPROCESSOR INTERFACING TECH.
THE MS DOS HANDBOOK
THE RS232 SOLUTION
zao APPLICATIONS
PROGRAMMING THE 8086/8088

PS-ASTEC $19.95
• CAN POWER TWO 5'/.." FDDS
• +5V@2.SA.+1ZV@ 2A

-1ZV@ .1A
• +SV @ SA IF +12V IS NOT USED
• 6.3" x 4.0" x 1.9", 1 LB.

PS-TDK $29_95
'+SV@4A.+1ZV@ 2A
• +12V@2.8A. -12V@ .30A
.6.2" x 7.4" x 1.7", 1.6 LBS.

$1.15
* SPACE SAVING DESIGN 

POWER SUPPLY HOUSED IN
PLUG STYLE CASE

'+5V@6OOma
+1ZV @ 200tna
-1 ZV @ 200tna

* 5.5" x 2.5" x 2_0". 2.0 lBS.
* UL APPROVED.........._..

DIMENSIONS DISTRIBUTION
STIUPISI

1

TIE
POINTS

100

TERMINAL
STRIP!S)

TIE
POINTS

BINDING
POSTS
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• fREES COMP\IT£R fOR OTHER TASKS WHILE
PRINTING LONG DOCUMENTS.

• STANDALONE DESIGN -WORKSWfTHANY
COMPtlTEII Oil PRlNTEII.

• AU MODELS fIEATU..E PRINT PAUSE.
MEMOIIY CHECK ANO
GIlAPHICS CAP....UTY.

SP120P PARALLEL '139.95
• MK UPGRADA.U TO 2MK
• LED INDICATOR SHOWSVOlUME Of DATA IN

BUffER

SP120S RS232 SERIAL '159.95
• 64K UPGRADABLE TO 512K
• SIX SELECTABLE BAUD RATES FROM

600B - 19.200B

SP110 PARALLEL
• 64K UPGRADABLE TO 256K
• SPOOLS OUTPUT OF UP TO

THIIEE COMPUTEliS
• LED BARGRAPH DISPLAYS AMOUNT

Of DATA IN BUFFER
• RESET FUNCTION CLEARS DATA IN BUFFER
• REPEAT FUNcnON CAN P"ODUCE MULTIPt..£

COPIES OF A DOCUMENT

flit a·wAY SWITCH IOXES
• SERIAL OR PARAllEL
• CONNECTS 3 PRINTERS TO 1
COM~ROR3COM~RS

T01 PRINTER
• All UNES SWITCHED
• HIGH QUAUTY ROTARY SWITCH

MOUNTED ON PCB
• GOLD CONTACTS
• STURDY METAL ENCLOSURE

• DB25 TO
CENTRONICS

• SHIELDED
CABLE

TEAC
FD-55B'h HEIGHT DSIDD

FD-55F 'h HEIGHT DSIQUAD

SHUGART
SA460 5W'I80 TRACKI DSIQUAD

TANDON
TM100-2 5W' (FOR IBMI DSIDD

MPI
MPI-B52 5W'(FDR IBM) DSIDD $S9.95

SIEMENS S" DISK DRIVES
FD1 OO-S SSIDD SABO, EQUIV. $119.00
FD2oo-S DSIDD SAB5' EQUIV. $159.00

JFORMAT-2 SOFTWARE $49.95 TANDONTM'OO·2
SUPPORT FOR QUAD DENSITY DRIVES FROM TAll TREE SYSTEMS

DISK OlIVE CIIIIETS
5';.... DRIVE ENCLOSURES

APPLE TYPE DRIVE CABINET
WITHOUT POWER SUPPLY
FULL HEIGHT S'~" BEIGE DRIVE CABINET
WITH POWER SUPPLY
DUAL SUMUNE 5'/." CABINET
WITH POWER SUPPLY· VERTICAL MOUNT

SP120

IISHUI DISKETTE SPECIILS
51,4" SOFT SECTOR

DS/DD WITH HUB RINGS

$1.10 IICea 71cea
10K OF 10 IIULIOTlIlO lUll 0Tl21O

NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES

TESTED. SEE "COMPARING FLOPPY DfSKS", BYTE 9-84.

S INCH DRIVE ENCLOSURES BY~
CAB-2SV8 DUAL SUMUNE S" DRIVE CABINET 5209.95

WITH POWER SUPPLY . VERnCAL MOUNT
DUAL FULL HEIGHT 8" DRIVE CABINET
WITH POWER SUPPLY - HORi'ZiiiDiNTiiAiL.__....----

DISKETTES
NASHUA 5'1."

DS/DD SOFT SECTOR
DS/QUAD SOFT SECTOR
DS/HIGH DENSITY FOR AT

NASHUAS"
SS/DD SOFT SECTOR
DS/DD SOFT SECTOR

NASHUA 3.5"
3.5" SS/DD FOR MACINTOSH

VERBATIM 5',4"
SS/DD SOFT SECTOR
OS/OD SOFT SECTOR
SS/DD 10 SECTOR HARD

59.90
$34.95
'49.95

$27.95
$34.95

$32.95

$23.95
$29.95
$23.95

ATTRACTTVE STEEL CASE, WITH HINGED UD. FITS
POPULAR PC/XT COMPAnBLE MOTHER·BOARDS.

• SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE
POWER SUPPLY

.. CUT-oUT FOR 8 EXPANSION SLOTS
• ALL HARD WARE INCLUDED --lI:::;Cliiill

OILY
$58.85

.. FUUY IBM COMPATIBLE IIII=~II~.. 83 KEY WITH CAPAC.-
TANCETYPE~TCHES

• LED STATUS INDICATORS
FOR CAPS. NUMBER LOCK

.. AUDIBLE CUCK

11-5151 $I8.Ur-------
.. ENHANCED IBM 1~ l...U-LJ,Ju.LJU '-J

COMPATIBLE ~~~";"PI~~1tj• SEPARATE CURSOR AND I DjJII\\\.
NUMERIC KEYPADS .Lti: ,, __ -

• CAPS LOCK" NUMBER -
LOCK INDICATORS

• IMPROVED KEYBOARD LAYOUT

EXTEIDEI CIIDS POWEISTIIPS
________.. CISE WITH KEYIOIID

.45.00

.68.00
"'5.00
US.OO
$86.00

.REPLACEMENT FOR
APPLE II KEYBOARD

• CAPS LOCK KEY
• AUTO-REPEAT
• ONE KEY ENTRY OF BASIC

OR CPM COMMANDS

$48.85

• USER DEFINED
FUNCTION KEYS

• NUMERIC KEYPAD WITH
CURSOR CONTROL

• CAPS lOCK
• AUTO-REPEAT

DIU $78.85

MODEL
DPM-1000

$49.95

DIGITAL MULTIMETER PEN

MODEL 3500

$549.00

HIIH QUILITY TEST EQUIPMEIT FIOM JDIINSTIUMEITS
35 MHz DUAL TRACE

OSCILLOSCOPE

;jffi"
-10 ··~1

, "... ;,.MODEL 2000

$389.00

20 MHz DUAL TRACE
OSCILLOSCOPE

-

, 'JI=.
AUTO RANGING. POLARITY AND DECIMAL

• BAND WIDTH - DC: TO 3SMHz (-Jdb)
AC: 10 Hz TO 35MHZ C-Jdbl

.. SWEEP nME •., pSEC TO .5 SEC/ON
ON 21 RANGES

.. DELAYED TRIGGER - 100 mSEC TO 1 #SEC WITH
INTENSIFIED AND DELAYED MODES

.. COMPLETE MANUAL AND 1X·10X COMPENSATED
HOOK-ON PROBES INCLUDED

.. VARIABLE HOLD OFF FOR
VIEWING COMPLEX WAVES

.. TV VIDEO SYNC FILTER

.. TRIGGERING OF CH·A. CH·B, ALTERNATING.
UNE OR EXTERNAL

• x·y AND Z AXIS OPERATION

.. BAND WIDTH - DC: T020 MHz 1-3db)
AC: 10 Hz TO 20MHZ (-3db)

• SWEEP TIME • .2 1J$EC TO .5 SEC/DfV
ON 20 RANGES

.. COMPLETE MANUAL AND HIGH QUAUTY
HOOK-ON PROBES INCLUDED

.. INPUT IMPEDANCE: 1 MEG OHM

.. TV VIDEO SYNC FILTER

.. X-Y AND Z AXIS OPERATION

.. 110/220 VOLT OPERAnON
.. COMPONENT TESTER
.. LP CONSUMPTION - 19 WAns
.. BUILT-IN CAUBRATOR
.. AOTOMAnc OR TRIGGE"ED TIME BASE

1!f!IlII~~"'IfIf!~~I!I!'!P!Il

• lARGE 3.5" DISPlAY
• DATA HOLD SWITCH FREEZES READING
• FAST. AUDIBLE CONTINUtTY TEST
• LOW BAITERY INDICATOR
• 9VERlOAD PROTECTION
• ONLY 1Ye • 6'~ • :lA"
• DC VOLTS 1mV-500V
• AC VOLTS 1mV-SOOV
• .1 OHM· 2 MEG OHM
• WEIGHS ONLY 2.3 OUNCES
• LOW PARTS COUNT-CUSTOM 80 PIN LSI INSURES

REUABIUTY
• INCLUDES MANUAL, BATTERIES. HARD CASE. AND

AWGATOR CUP
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U·N·C·L·A·S·S·I·F·I·E·D A·D·S

WANTED: Nonprofit educational institution seeks tax
deductible contribution of a disk-based microcom
puter with printer (Apple. IBM. or TR5-80 preferred)
for classroom use with handicapped students. Risa
K. Allen. Midway Elementary School. Milledgeville.
GA 31061. (912) 452-2413

WANTED: Nonprofit school for disadvantaged adults
seeks tax-deductible donation of personal com
puters or stand-alone machines. Dr. Dodd. Omaha
Opportunities Industrialization Center. 2724 North
24th SI.. Omaha. NE 68110. (402) 457-4222.

WANTED: Catholic Social services needs tax
deductible donation of IBM PC or equivalent with
printer for spreadsheet. database word processing.
and mailing list to use in family-focused adolescent
sexuality program. Gail zettel. Catholic Social ser
vices. Wayne County. 9851 Hamilton Ave.. Detroit.
MI 48202. (313) 883-2100.

WANTED: lax-deductible contribution of operational
word processor. Rev. Virginia lones. Ashburnham
Community Church. Ashburnham. MA 01430. (617)
827-5553.

WANTED: Hard-disk microcomputer. preferably a
Vector Graphic. for a 501 (c) (3) nonprofit public
policy research and education organization. lax
deductible. API Education Fund. Suite 218. 806 15th
St NW, Washington. DC 20005.

NEEDED: Nonprofit educational group devoted to
Western mysticism and new science needs word
processing equipment (two or more terminals with
printers). IBM PC-compatible or CP/M. lax
deductible. Contact lim Holland. Friends of Creation
Spirituality. POB 19216. Oakland. CA 94619.

WANTED: Computer engineering student would like
to exchange public-domain programs and informa
tion for the NCR Decision Mate V computer. luan
Fdo. lbro 0 .. Apartado Mreo 52020. Medellin. Co
lombia. South America.

WANTED: High-technology student needs Apple II
or 11+ public-domain software for education. Will
send in return programs from my public-domain
library. Would also like to buy a used graphic Iight
pen system. Joakim Lindberg. H6kviigen 20. 93143
Skelleftea. Sweden.

WANTED: Computer enthusiasts worldwide to ex
change views and ideas. I am an Apple II user. Oscar
Lau. Po. Box 1133. Sibu. sarawak. Malaysia.

FOR SALE: MPX-16 microcomputer. iBM-eompatible.
Power supply. case. Micromint ST-IOOO smart ter
minal board. 128K. support ROMs for terminal or
IBM-type keyboard and keyboard adapter. two lan
don SS/DD disk drives in separate case with power
supply. and more. 51400. Richard Bryant. 1631 Kings
Dr. #411. Bartlesville. OK 74006. (9181 335-0888.

FOR SALE: Auto-dial/auto-answer. direct-eonnect
300-bps modem for Apple. Bare PC board with
EPROM and TMS99 532: 550. lab and Heath books.
assorted electronic components: will sell or trade
for back issues of BYTE. pre-1981 RadilrEleclronics. or
Apple books. magazines. or hardware. send list
Michael Schwarz. POB 146. Danville. WA 99121.

FOR SALE: TR5-80 Model 100 with 32K RAM. DC
power supply. cassette (CCR-82) with cable and DC
power supply. direct-eonnect modem cable. ciga
rette lighter DC adapter. and two cassette pallets.
Books. manuals. and more. 5600 or best offer. Ken
neth Humbard. POB 4-972. Anchorage. AK 99509.
(907) 563-4376.

FOR SALE: Osborne I computer with tan case and
SS/DD drives. Excellent condition. recently under
went preventive maintenance. 5500. leremy Kezer.
(203) 535-2623.

WANTED: Persons wishing to correspond with in
dividual just learning BASIC on a Timex Sinclair
1000. Interested in exchanging information on prac
tical usages. new modes. and "living symbols:'
S. Steps. c/o POB 163777. sacramento. CA 95816.

FOR SALE: Early BYTE issues. from number I to
1980. Also early issues of Kilobaud and 80 MicroCom
pUling. Greg Ludwig. 910 Soc Blvd.. Rice Lake. WI
54868. 1715) 234-2680.

FOR SALE: Alphacom printer. datasette. TV/monitor
for Commodore 64-eompatible. and public-domain
software: 5470. New; good condition. Wish to buy
Commodore 64 disk drive and monitor in good con
dition. Nicole laroin. 52-06 Skillman Ave. 2R. Wood
side. New York. NY 11377. (718) 507-2484.

FOR SALE: Intel SBClMultibus System: SBC 80/20-4
board with 8080A CPU. clock. 4K RAM. 8K ROM.
48 I/O lines. R5-232C drivers and receivers; SBC
016A 16K RAM expander board; SBC 204 disk con·
troller; Vector plugboard; mounted in Intel 4-slot
card cage. manuals: 5850 plus shipping. Rich Myers.
3211 Standish. Cleveland. OH 44134.1216) 845-1015.

FOR SALE: Ohio Scientific C8P computer system. In
cludes 48K RAM. dual 8-inch disk drives. Epson
MX-80 printer with serial interface card and ribbons.
RF (TV) converter. 12-inch black-and-white TV, all·
cables. manuals. and more. We will pay to ship in
original cartons. Asking 52000. Brad Chase or Tim
Jones. POB 321. Epping. NH 03042. (6031679·2404.

WANTED: Information. manuscripts. and reprints of
articles dealing with software copyright protection.
software law. and software piracy. D. C Eshbaugh.
Department of Anthropology. Arizona State Univer
sity. 1empe. AZ 85287.

FOR SALE: Cromemco l-2D 64K with dual 5-inch
floppies. Spare 16K board and many other extras.
No reasonable offer refused. Steve Robinson.
Precept Ministries. POB 23000. Chattanooga. TN
37422. (6151 892-6814.

FOR SALE: First three and a half volumes (missing
volume 3. number 3) of 5-100 Micros~stems magazine.
First offer over 560. C Hill. Apt #312. 27904 Pacific
Highway S. Federal Way. WA 98003.

FOR SALE: 5-100 SoI·20 computer: 5500. 64K static
memory board: 5150. Morrow controller: 5150.
8-inch SS/DD enclosed drives: each 5350. sanyo
9-inch black-and-white monitor: 575. Anderson
Jacobson 841 selectric with parallel interface: 5400.
BYTE. 1978 through 1983: 5125. John Ross. 327
Chestnut St.. Batavia. IL 60510. (3121 879-2583.

WANTED: Broken Apple lis. II+s. or lies and broken
peripheral devices (cards. drives. etc.). Good price;
I will pay shipping. Gary Raabe. 4729 Broughton.
Corpus Christi. TX 78415.

FOR SALE: Video-display terminal. Model ADM IA.
full keyboard with numeric pad. special function
keys. block and line transmit functions. Excellent
condition. 5250. T. Kruckewitt. 7749 College lbwn
Dr. #130. Sacramento. CA 95826. (9161 383-0782.

FOR SALE: Used I92K-byte memory-expansion
module for DEC Rainbow 100A (PCIXX·AB): 5200.
Henry Suzukawa. 22266 SChoenborn. Canoga Park.
CA 91304.

FOR SALE: IBM PC Portable with 256K. two DD/DS
disk drives. serial port. and more. Excellent condi
tion: 52700. Joe Decker. 93·95 Lake St.. Rouses
Point. NY 12979. (518) 297·7933.

FOR SALE: Big Board II with two Shugart SSlDD 600K
drives. 15-inch monitor. and keyboard: 5850; two
MPI DSiDD 360K disk drives in a Heath l-37 case
and power supply: 5250; Centronics One parallel
printer. Silver Paper: 550.lohn Wytsma. 9 Pitch Pine
Dr.. lbpsham. ME 04086. (207) 725·4209.

FOR SALE: Commodore 64 system. Includes 1541
disk drive. 170I color monitor. I 525 dot-matrix
printer. KoalaPad graphics tablet. 8D-eolumn card.
other add-ons. joysticks. etc. Light use; 5900 or best
offer. Michael Feldman. 615 Finch Ave. W. lbronto.
Ontario M2R IN8. Canada. (416) 633·1750.

FOR SALE: Motorola 68000 VERSAmodule com
puter system with 512 K-byte RAM. universal 1/0.
universal disk controller. 16-megabyte hard disk.
card cage. and power supplies: 53000. Hugh Shane.
7 Green Meadow Rd.. Pleasantville. NY 10570.

FOR SALE: Hewlett·Packard 87XM computer. 82905B

UNCLASSIFIED ADS MUST be noncommercial. from
readers who have computer equipment to buy. sell. or trade
on a onetime basis. All requests for donated computer
equipment must be from nonprofit organizations. Programs
to be m:hanged must be written by the individual or be
in the public domain. Ads must be typed double-spaced.
contain 50 words or less. and include full name and ad
dress. This is a free service; ads are printed as space per
mits. BYTE reserves the right to reject any unclassified
ad that does not meet these criteria. When you submit
your ad (BYTE. Unclassified Ads. POB 372. Hancock.
NH 03449). allow at least four months for it to appear.

printer. 82936A ROM drawer. 00087-15002 plotter
ROM. 00087-15012 electronic disk ROM. and more.
Perfect condition. I. A. Henebry. (5181 371-0423.

WANTED: lune and September 1981 BYTE. First
response gets 56 check for each; you forward pre
·paid. Ed Niebuhr. 15 Springhill Lane. Lafayette. CA
94549. (415) 283-2644.

WANTED: Motorola MEX 68KECB 68000 education
board. Don Lewis. 606 Hazel Ave.. Folsom. PA
19033. (215) 586-5212.

FOR SALE: 5-100 cards. IMSAI MPU-A: 535. MPU-B:
5200. PIC-8: 535. Processor 1echnology 8K static
RAM: 520. CUTS cassette interface: 520. As is. lohn
Lin. 5501 South Kenwood. Chicago. IL 60637. (3121
684-3689. evenings.

WANTED: Spectravideo 328 user seeks corre
spondence with other SV users. R. A. Fortune. 46
West 17th SI.. New York. NY 10011.

WANTED: Schematic/documentation on Vector
Graphic Flashwriter IV card and Micropolis PCB
transmitter and bus receiver cards. Will reimburse
costs. G. Carroll. 4915 Berryman Ave.. Culver City.
CA 90230. (213) 398-9110.

WANTED: KIM-I ROMs or complete board. The two
6530s must be in good working condition. Also in
terested in any information about dynamic memory
controller chips. Glenn Valenta. 1626 Connecticut
Ave.. Joplin. MO 64801. 1417) 782-3008.

FOR SALE: Sage II with 128K. two 640K disk drives.
TeleVideo 925 green terminal. and more. Runs at 8
MHz. Perfect for programming. Like new. Asking
52300 or best offer. Gordy Kastner. 4760 North
Creosote Place. l1Jcson. AZ 85749. (6021 749-1739.

FOR SALE: Four Intel 86/12A CPU multibus boards
with 16-bit 8086. 32K dual port memory. 24 digital
1/0 lines. RS·232C port: 5200 each or 5725 for all.
lWo TR5-80 Model Is. Level II. 16K CPU and monitor;
expansion interface. serial interface. and DD
adapter; two SS/DD floppy drives: PROM program
mer and 80 Micro. 51000. Steve Wiisel. 5472 Delhi
Park. Cincinnati. OH 34238. (513) 922-6450.

FOR SALE: Smoke Signal Broadcasting 6809 '2-MHz
S5-50 with 4-megabyte hard disk. DS/DD floppy.
96K. and more. Best offer Also DS/DD drive. S5-50
chassis. SvJfPC boards. two terminals. and Epson
MX-80 printer. Robert Field. 1228 Carlotta Ave..
Berkeley. CA 94707. 1415) 527·7962.

FOR SALE: Four floppy drives. TEC-FB501. half
height. SSlDD direct drive. like new: 570 each or 565
each for two to four. Also. four Shugart 8·inch 800-2
drives: 575 each or 570 each for two to four. I pay
shipping. lWo Condor power supplies: 525 each.
Steve Gilley. POB 810. Hermosa Beach. CA 90254.

FOR SALE: Hayes Smartmodem. 300 bps: S125. Rare
ly used. Overseas Crusades. 25 Corning Ave..
Milpitas. CA 95035. (408) 263-1101 or David
Nesmith. (408) 270-1185.

FOR SALE: lWo IMSAI 5-100 housings. two 8080
CPUs. 4K static RAM. and two MIOs. Dual North Star
drives with interface. Ithaca Audio Z80 CPU. CCC
64K dynamic RAM. Four Godbout 8K RAMs. lWo
video interfaces. Extender/probe. Monitor. 8·inch
drive. Best offer. R. Trinko. 185 Walnut St #3. New
Orleans. LA 70118. (504) 464·3368 or 866-0233.

WANTED: DDDC Disk Control Board; 32K. 48K. or
64K memory board and 5MB2 i/O board for 1ech
nical Design Labs Xitan computer. William Leonard.
14956 Ronda Dr.. San lose. CA 95124. (408)
377-8582. evenings.

FOR SALE: IMSAI 8080 with ZPU processor board.
22·slot motherboard. 48K RAM. ROM monitor. one
serial and three parallel 110 ports. cassette interface.
Vistar GTX CRT. many extra boards. and more. As
sembled and working. Asking 51100. Steve Dover.
821 Laramie. Wilmette. IL 60091. (3121 251-4683.

WANTED: Owners of true IBM-eompatibles and users
groups worldwide for exchange of opinions and self·
written or public-domain software. Languages:
BASIC Pascal. assembler. Write in English. French.
Spanish. or Italian. Mario Manuzzi. Via serraglio. 37.
1-4702 3 Cesena (FO). Italy. .

WANTED: LNW-80 users to exchange software (user
writtenl and hardware modifications. Have written
fast graphics printer dump that I'll supply source
code for; also designed speech board and drive
software I'll supply design for. Neil Breeden II. 2916
West 3875 S #4. West Valley City. UT 84119.
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BYTE's ONGOING MONITOR Box

AUTHOR(S)ARTICLE

EGO: A Homebuilt CPU.
Part I: The Software Kelley
The Ouarter-Meg Atari 800XL Buchholz
A Paraliel-tOoSerial
Printer Port Adapter. . .. Austerlitz
Add Function Keys
to Your Microcomputer .. Hanslip
The Kaypro 16 .. McMahon
The Osborne 3 . . . . . . . . • . . Osgood
WordStar 2000 . . . Rubel
XyWrite II Plus. . .. Rabinovitz
Filevision. . .. Norman
DB Master for the Macintosh ... Jacques
Paradise Modular Graphics Card .. Krause
The RAMDISK-64 Block
Keyport 717. . Salahi
Computing at Chaos Manor: PCs.
Peripherals. Programs. and People. Pournelle
BYTE U.K.: Seventh Anniversary
of Microcomputing. .Paumain
BYTE lapan: A History of
Japan's Microcomputers. . Raike
According to Webster: West Coast
Faire. Mac Stuff. and the Amiga ... Webster
Mathematical Recreations:
.... e. and All That. . Kurosaka
BYTELINES. . Libes418

395

401

276
284
291
297
305
311
321
325
331
347

385

409

247
257

263

PAGE

229

34

18
19

35

31

33

21
22
23
24
25
26
27
28
29
30

20

32

ARTICLE#

17

.McKeon
Cameron

. Salomon
Figueras

· . Amsterdam

· .Marshall.
Scolaro. Rand.
King. Williams

· .Ciarcia

AUTHOR(SI

staff
.. staff
.. Ciarcia

Klem. Hughes.
Walker.
Edgimon

· .Stein
. Wayner

. Davis
· .staff

.Garetz

An Algorithm for Disk Caching
with Limited Memory.
Astrophysical Number Crunching.
l\vo Generalized Floating-Point
Representations ..
Turbo Pascal Drives the Mouse
IBM Compatibility for
the NEC APC III.
Build a Travesty Tree.
Printing Pascal Graphics.
10th Anniversary Section.
Evolution of the Microprocessor .

ARTICLE

Microbytes
What's New
Ask BYTE.
Book Reviews

Ciarcia's Circuit Cellar: Build the
SBI80 Single-Board Computer.
Part I: The Hardware.
Programming Project:
An Analysis of Sorts.
The DSI-32 Coprocessor Board.
Part 2: The Software.

86

116

129

161
171

141
154

104

183
193
197
209

PAGE

9
37. 431

44
57

8

6

II
12

9
10

13
14
15
16

ARTICLE#

BOMB Results
June's Seating Arrangements
Computing at Chaos Manor. composed by Jerry Pournelle "From the
liVing Room:' wins June's top seating. Runner-up is Gregg Williams's
"Debugging Techniques:' followed by What's ew in third. Steve Ciarcia's
wrap-up on how to "Build the Home Run Control System. Part 3: The

Software" is fourth. Arthur Huston wins $100 for placing fifth with
"Structuring BASIC In sixth: staff-written Microbytes. Ask BYTE.
conducted by Steve Ciarcia. is next. and "Choosing a Programming
Language" not only wins eighth but its author. Gary Elfring. wins S50.

BYTE ADVERTISING SALES STAFF:
Dennis J. Riley, Advertising sales Manager, 70 Main Street, Peterborough, NH 03458, tel. (603) 924-9281
NEW ENGLAND
ME. NH. VT. MA. RI.
EASTERN CA ADA
Paul McPherson Ir. 161 7) 262-1 160
McCraw·HiII Publications
575 Boylston Street
Boston. MA 02 I 16

ATLANTIC
NY. NYC. CT. NI INORTHI
Leah Goldman (2121 512·2096
McGraw·Hili Publications
1221 Avenue of the Americas
39th Floor
New York. NY 10020

Dick McGurk 12031 968·7111
McGraw·HiII Publications
Building A-3rd Floor
77 7 Long Ridge Road
Stamford. CT 06902

EAST
PA IEASTI. NI (SOUTH).
MD. VA. W.VA. DE. D.C.
Daniel Ferro 12151 496-3833
McGraw·Hili Publications
Three Parkway
Philadelphia. PA 19102

SOUTHEAST
NC. SC. GA. FL. AL. TN
Maggie M. Dorvee (4041 25Hl626
McGraw·HiII Publications
4170 Ashford-Dunwoody Road
Suite 420
Atlanta. GA 30319

MIDWEST
IL. MO. KS. IA. NO. SO. MN. WI. NB. IN
Bob Denmead 13121 751-3740
McGraw·Hili Publications
Blair Building
645 North Michigan Ave.
Chicago. IL 60611

GREAT LAKES. OHIO REGION
MI. OH. PA (ALLEGHENYI. KY.
ONTARIO. CANADA
Mike Kisseberth t3131 352·9760
McCraw·HiII Publications
4(X)() Town Center-Suite 710
Southfield. MI 48075

SOUTH PACIFIC
SOUTHERN CA. AZ. NM. LAS VEGAS
lack Anderson 17141 557-6292
McGraw·HiII Publications
3001 Red Hill Ave.
Building II-Suite 222
Costa Mesa. CA 92626

Karen i1es (2131 480-5243. 487-1160
McGraw-Hili Publications
JJ JJ Wilshire Boulevard 1407
Los Angeles. CA 900 I0

NORTH PACIFIC
HI. WA. OR. 10. MT. NORTHERN CA.
NV lexcept LAS VEGAS). W. CANADA
David lern 141 5) 362-4600
McGraw·HiII Publications
425 Battery Street
san Francisco. CA 941 I I

Bill McAfee (415) 964-0624
McGraw·Hili Publications
1000 Elwell Court-Suite 225
Palo Alto. CA 94303

SOUTHWEST. ROCKY MOUNTAIN
UT. CO. WY. OK. TX. AR. MS. LA
(214) 458·2400
McGraw·HiII Publications
Prestonwood Tower-Suite 907
51 51 Beltline
Dallas. TX 75240

WEST COAST SURPLUS
AND RETAIL ACCOUNTS
Tom Harvey 18051 964-8577
3463 State Street-Suite 256
santa Barbara. CA 93 105

The Buyer's Mart
Karen Burgess 16031 924-9281
BYTE Publications
70 Main Street
Peterborough. NH 034 58

Post Card MaUJncs
National
Bradley Browne 16031 924-6166
BYTE Publications
70 Main Street
Peterborough. NH 03458

International Advertising Sales Representatives:
Mr. Hans Csokor
Publimedia
Reisnerstrasse 61
A·1037 Vienna. Austria

'222757684

Mrs. Gurit Gepner
McGraw·HiII Publishing Co.
PO Box 2156
Bat Yam. 5912 I Israel
3 866 561 321 39

Mr. Fritz Krusebecker
McGraw·HiII Publishing Co.
Liebigstrasse 19
0-6000 FrankfurtiMain I
West Germany
69720181

Mrs. Maria Sarmiento
Pedro Teixeira 8. Off. 320
Iberia Mart I
Madrid 4. Spain
I 45 52 891

Mr. Andrew Karnig
Andrew Karnig & Associates
Finnbodavagen
5-131 3 I Nacka. Sweden
8·44 0005

Mr. Jean Christian Acis
McGraw·Hill Publishing Co.
17 rue Georges Bizet
F75116Paris
France
I 720 JJ 42

Mr. Arthur SCheffer
McGraw·Hili Publishing Co.
34 Dover St.
London WIX 3RA
England 01 493 1451

Mr Savio Pesavento
McGraw·HiII Publishing Co.
Via Flavio Baracchini I
20123 Milan. Italy
028690617

5eavex Ltd.
400 Orchard Road. #I ().{) I
Singapore 0923
Republic of Singapore
Tel: 734·9790
Telex: RS35539 SEAVEX

5eavex Ltd.
503 Wilson House
19·27 Wyndham St.
Central. Hong Kong
Tel: 5·260 149
Telex: 60904 SEVEX HX

Hiro Morita
McGraw·HiII Publishing Co.
Overseas Corp.
Room 1528
Kasumigaseki Bldg.
3-2·5 Kasumigaseki.
Chiyoda·Ku
Tokyo 100. lapan
3 581 9811
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10 GET FURTHER information on the products advertised in BYTE, either

pick Up your touch-tone telephone and use TIPS (if you are a subscriber),

or fill out the reader service card. Either way full instructions are pro

vided following this reader service index which is prOVided as an addi

tional service by the publisher, who assumes no liability for errors or

omissions. ·Correspond directly with company.

402 1ST PLACE COMI' SYSTEMS.. 474
2 4·5·6 WORLD. . 473
3 A ST RESEARCH 19
4 AST. RESEARCH 19
5 AB COMPUTERS . 77
7 ACS INTL. INC. . 241
8 ADDMASTER CORP. . 453
9 ADTEK. . 370

10 ADV. DIGITAL CORf> 36
II ADV. DIGITAL CORf> . 36
\2 ADVANCED COMP PROD. 462. 463

ALF PRODUCTS INC .. 445
13 ALLIED MICRO DEVICES ..... 473

AMBER SYSTEMS. . 102, 103
411 AMERICAN MICRONICS. . .162

16 AMERICAN MICRO SYSTEMS .455
17 AMERICAN RESEARCH. . . 384
18 AMERICAN RESEARCH 384
19 AMERICAN SEMICONDUCTOR. 457
21 AM PRO COMPUTERS INC. 173
22 APPARAT INC 457

APPLE COMPUTER INC CII, I
APROTEK 231

23 ApROTEK 447
24 ARCTEC SYSTEMS. 101
25 ARK ELECTRONIC PRODUCTS. 353
26 ARTIFICIAL INTL. RESRCH.. .455

AT&T INFORMATION SYS. 423
28 ATKINS ASSOCIATES. 119
29 AVOCET. . .... 421

AWESOME TECHNOLOGY. INC 473
310 BASIC TIME. . 34, 35

31 B&B ELECTRONICS .447
B&C MICROSYSTEMS. .474

32 BAY TECHNICAL ASSOC. 23
33 BDS CORPORATION 391
34 BINARY TECHNOLOGY 430
35 BIIT"ER ELECTRONICS 430
36 BLAISE COMPUTING INC 413
37 BORLAND INTL 39
38 BORLAND INTL. . 39
39 BORLAND INTL 41
40 BORLAND INTL. , 41
41 BORLAND INTL .43
42 BORLAND INTL. . .43
43 BUSINESS TOOLS INC. .419
44 BYNAS DIV/UNY CO LTD. 186

BYTE SUBSCRIBER MESSAGE 422
BYTE SUBSCRIBER SERVICE 342

45 BYTEK COMPo SYS. CORf> ... 32
C WARE/DESMET C . . 184

46 CD.A. INTL SOFTWARE . 474
47 C/ COMPUTERS. . 179
48 C/. COMPUTERS . 179
49 CRE WHOLESALE. .445
50 CALIF COMPUTER COMPONENT21>1>
51 CALIF COMPUTER COMPONENT266

CALIF DIGITAL 41>1>, 467
52 CALIF MICRO HOUSE .... 54

418 CANETICS. . .447
53 CAPITAL EOUlpMENT CORf> 333
54 CAPITAL MICRO. . .. 392
55 CARINT LTD. 68
57 CENNA TECHNOLOGY. INC ... 387
58 CENTROID CORP. .455

CERMETEK MICROELECTRONICS411
61 CHILTON BOOK COMPANY 309
62 CHORUS DATA SYSTEMS. 324
63 CHRISLIN INDUSTRIES. INC 253
1>4 CIVIL COMPUTING CORf> . .449

COALITION FOR LITERACY. ..350
CODEX CORPORATION. .295

65 COGITATE 449
1>1> COGITATE. . .. 455

COMMODORE BUSN MACHINES. 25
68 COMf> COMpNTS. UNLTD 41>0, 46\

COMpAO COMPUTER CORP.. 82, 83
70 COMPETITIVE EDGE. . .. 234
71 COMpliADD CORf> .. 425

COMpUMAIL. . 476
73 COMpUSAVE. 446
74 COMpUSERVE 327
75 COMPUTER AFFAIRS INC 157

76 COMPUTER BOOK CLUB. THE. 243
77 COMPUTER CONNECTION 468, 469
78 COMPUTER INNOVATIONS .... 356
79 COMPUTER MAIL ORDER 364, 365
80 COMPUTER MART. . 301
81 COMPUTER MEDIA MARKETING447
82 COMPUTER PARTS MART. .474
83 COMPUTER WAREHOUSE 175
84 COMPUTER WAREHOUSE 175
85 COMpUTERBANC. . 75
86 COMpUTRADE. . 68
87 CONCORD TECHNOLOGY INC. 473
88 CONROY·LAPOINTE .72, 73
89 CONROY·LAPOINTE .72, 73
90 CONROY·LAPOINTE. 72, 73

419 CONTOURSOFT CORf> . . .474
91 CONTRIVER ENTERPRISES .473
92 CORE INTERNATIONAL. . .. 140
93 CORVUS SYS. INC. . .. 128
94 COSMOS. . 320
95 CRANE ASSOCIATES. . 453

CRESCENT COM. INC .453
96 CUESTA SYSTEMS 31>1>
97 CURTIS INC. 457

415 CUSTOM COMI' TECH 442
416 CUSTOM COMI' TECH. .443
98 CYMA CORPORATION. .393
99 CYMA CORPORATION .393

401 DAC SOFTWARE INC .47
101 DATA EXCHANGE. . 455
102 DATA SPEC. 11>4
103 DATA SPEC. 11>4
104 DATA SPEC. 1>0
105 DATA SPEC. 1>0
101> DATABROKERS 451
107 DATACOPV CORI' . . 336
108 DATASOUTH COMI' CORf> 367
109 DATASOUTH COMI' CORI' 417
110 DAYNA COMM. . . .. 282, 283
III DeC DATA SERVICE. .447
112 DELUXE COMp FORMS 62
113 DIGITAL RESEARCH COMpUTERS70
114 DIGITALK. . 150
115 DISK MERCHANT. .236
116 DISKEITE CONNECTION .422
117 DISKWORLD!. INC 441
118 DISKWORLDI. INC 448
119 DISKWORLD!. INC. .459
120 DISPLAY TELECOMMNTNS. . 444
121 DIVERSIFIED COMPUTER SYS 447
421 DIVERSIFIED GROUP 381
122 DOCUTELIOLIVEITI 123
123 DOKAY COMf> PROD INC. 41>4, 465
124 DOW 10NES NEWS RETRIEVAL. 69
125 DOW 10NES SOFTWARE 22
126 DYNA SYSTEMS. . 474
127 DYNATECH. . 239
403 EAST DIGITAL CO. LTD. . 186
129 EASTMAN KODAK CO. . . 237
130 ECLIPSE SYSTEMS. 455
131 ECOSOFT. . 326
132 ELEK·TEK. . 377
133 ELEXOR INC 449
134 ELITE SFTW DEVELOPMENT 177

ELLIS COMPUTING. I C 363
135 E ERTRONICS 28
423 E ERTRONICS 29
137 ENTER COMPUTER. 36\
138 ENTER COMPUTER. 36\
140 EVEREX SYSTEMS 56
141 EXPRESS BUSINESS SOFTWARE. 110
142 EXPRESS SYSTEMS INC .224, 225
144 FARBWARE. . 473
145 FLAGSTAFF ENGINEERING. 223

146 FLAGSTAFF ENGINEERING. . 223
409 FORTH INC. . 146
147 FORTRON. INc.. 450
148 FORTRON. INc.. .450
149 FOX SOFTWARE INC. 258
150 FREELANCE NETWORK INC 473
152 GENERAL MICRO SYSTEMS 473
153 GENERAL TECHNOLOGY 358
154 GENEST TECHNOLOGY. INC 1>0
155 GENEST TECHNOLOGY. INC 1>0
156 GENTIAN ELECTRONICS LTD 457
157 GIFFORD COMI' SYS. . ... 5
158 GOLD HILL COMPUTERS. 228
159 GOLDEN BOW SYSTEMS. 447
160 GTEK INC .. 408
161 H&E COMpUTRONICS. 233
162 HAMMER COMI' SYS. . 340
11>4 HANZON DATA INC 48
165 HARMONY VIDEO & COMPo 230
11>1> HAYES MICROCOMI' PROD. 126, 127
413 HAYES MICROCOMf> PROD.... 394
167 HEATH COMPANY. 251
168 HERCULES COMPUTER TECH.. 255
169 HERCULES COMPUTER TECH . 303

HEWLETT-PACKARD. . 313
171 HEWLETT-PACKARD 315
172 HEWLETT-PACKARD 133

HI TECH INTL. INC 334
174 HOFFMAN INTL. . .457
175 HooLEON COMPANY. . . 18
176 HooLEON COMPANY 18
177 HOUSTON INSTR/BAUSCH&LOMB310
178 IBEX COMp CORP. . .. 449
179 IBM CORI' 12, 13
405 IBM CORI' . .270, 271
180 IBMISMALL SYS. DIY. 317,318,319
181 IBS CORI' . •. . 232
182 IBS CORI' . . 232
183 IC EXPRESS. . 232
185 INMAC. . 112
187 INpUTKJUTpUT TECHNOLOGY. 235
188 INTEGRAND. . 58
189 INTERCONTN. MICRO SYS 24
190 INTERCONTN. MICRO SYS 24
191 INTERFACE INC . 31
192 INTERFACE INC. . 31

INTERFACE TECH CORI' . . . 341
193 IOMEGA. . ... 137
194 lIT INFORMATION SYSTEMS.. 191
195 lIT INFORMATION SYSTEMS.. 191
196 lADE COMp PROD... 470, 471, 472
197 IAMECO ELECTRONICS. 52, 53
198 JANDEL SCIENTIFIC. . 445
199 IC INFORMATION SYSTEMS 343
414 IDR INSTRUMENTS INC 191>
200 IDR MICRODEVICES INC 477
201 IDR MICRODEVICES INC. 478, 479
202 IDR MICRODEVICES INC. 480, 481
203 IDR MICRODEVICES INC. 482, 483
204 IDR MICRODEVICES INC ... 484
400 IEDEN. .372
422 JOHN D. OWENS. . 474
205 IUKI INDUSTRY OF AMERICA .. 296
201> KADAK PRODUCTS LTD 451
399 KEA SYSTEMS LTD. . . 362
207 KIMTRON CORI' 379
208 KRUEGER TECHNOLOGY INC. 452
209 KRUEGER TECHNOLOGY INC 452
210 KUSTOM ELECTRONICS. 74
211 LABORATORY MICROSYS. . .76

LANGLEY-ST. CLAIR 451
212 LARK SOFTWARE. .. 31>0'
213 LAITICE. INC. . . .. 300
214 LEARNING TECHNOLOGY INST. 236

215 LEO ELECTRONICS. . 445
216 LlNTEK INC 67
217 LOCKHEED-GETEX. .165
218 LOGIC SOFT INSERT 32 A-B
219 LOGICAL DEVICES. 144
220 LOGICAL DEVICES 473
221 LOGICAL SYSTEMS INC 445

LOGITECH INC 352
222 LOMAS DATA PRODUCTS 163

LOTUS DEVELOPMENT 152, 153
224 LYBEN COMI' SYS 67
225 LYBEN COMf> SYS. . 190
226 LYBEN COMp SYS. .430
227 LYCO COMPUTER .429
229 MANX SOFTWARE SYS.. . 55
230 MARK WILLIAMS co. . . 59
231 MARK WILLIAMS co. 61
232 MARYMAC INDUSTRIES INC .. 449
233 MASTERBYTE COMf> OF N.Y. .. 428
234 MAXELL DATA PRODUCTS ..... 7
235 MAYNARD ELECTRONICS .. 15

MCGRAW-HILL CEC . . ... 369
151 MCGRAW-HILU

FUTURE COMPUTING. . 389
236 MEGATEL COMPUTER TECH III
237 MERRIIT COMI' PRODUCTS 451
238 MFI ENTERPRISES INC.. . .. 11>1>
239 MICRAY ELECTRONICS 172
424 MICRO BUSINESS PRODUCTS .. 162
425 MICRO BUSINESS PRODUCTS . 162
240 MICRO DATA BASE SYS. . 256
241 MICRO DESIGN INTI.. 139
242 MICRO MART. INC 1>4, 65
243 MICRO PRODUCTS. INC 475
244 MICRO SOWTIONS 158
245 MICRO-SPEC. .. 474
246 MICROCOMPUTER KCESSORIES . 11\
247 MICROCOMPUTER ACCESSORIES. 11\
248 MICROGRAFX 17

MICROMINT INC 400
249 MICROPROCESSORS UNLTD 453
250 MICROSHOp 454
25: MICROSHOp 454

MICROSOFT CORI'. . 131
252 MICROSTUF INC. . 371
253 MICROSTUF INC. . . 373
254 MICROSTUF INC. . 375
255 MICROWARE SYSTEMS CORf> .. 167
256 MICROWAY. . . 330
257 MICROWAY. . . 404
420 MINORITY HI-TECH INDUSTRIES474

MIX SOFTWARE. . 397
21>0 MOUNTAIN VIEW PRESS 261
261 MTI SYSTEMS CORI' . . .48
262 MULTFrECH SYSTEMS 274
21>1> NANTUCKET. . 45
267 NANTUCKET. . 45
268 NATL PUBUC DOMAIN SFTW 451
269 NATIONAL INSTRUMENTS 4
265 NBS INC. . 11>4
270 NEC HOME ELECTR. USA. .374
271 NEC INFORMATION SYS ..... CIII
272 NEWSNET INC. . .. 16

NORTH HILLS CORI' .. 449
NORTH HILLS CORI' . . .. 455

273 NORTHROP DEFENSE. . . 427
274 NOSTRADAMUS INC. . .... 113

NRI SCHOOLS ELECTR. DIV.. .337
275 OKIDATA. . 244, 245
277 OLDEN. . 46
279 ORION INSTRUMENTS. .316
401> ORYX SYSTEMS 262
407 ORYX SYSTEMS 262
408 ORYX SYSTEMS 262
281 f>C HORIZONS. INC . 451
290 f>D.O. CABLES. . 453
282 PACIFIC EXCHANGES. .430
283 PACIFICA TECHNOLOGY ..... 445
284 pANASONIC EXEC PARTNER. 71

pASCOM. 63
286 PC NETWORK. 194, 195
287 PC NETWORK SPECIALISTS ... 445
288 pc·s LIMITED.. . 180, 181
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READER SERVICE

Inquiry o. Page No. Inquiry No. Page No. Inquiry No. Pale No. Inquiry No. Pqe No.

289 "'" S LIMITED 451 327 SECURITY \,lICROSYS CO SULT455 360 TS MICROTECH I C 26 388 WATCOM PRODUCTS INC. .149
291 PfRIPHERAL nCHNOLOGY 457 328 SEMIDISK SYSTEMS 329 361 TALLGRASS TECH .20.21 3&9 WESTER COMPUTER ....... 240
292 PfRSOFT I~C 8 329 SHAPE MAG ETRO~ICS 390 362 TALLGRASS TECH .... 20.21 390 WESTER COMPUTER ....... 240
293 pf RSONICS CORroRATlO~ 109 330 SILICON SPEClALT[ES 185 363 TATUM LABS 430 391 WI TEK CORP . .............. 49
294 I'll KI.ES & TROUT 122 331 SILICON SPECIALTIES 185 364 TDK ELECTRONICS 406 392 WINTEK CORP. . ........ 453
295 1'1'\ '\Il'lf SYSTI \IS I 'C 376 332 SILICO VLY L10UIDATORS 252 365 TECMAR I C II 393 WR[TI G CO SULTANTS. .1&&
29t> POI.AROID CORP 304 333 SLICER CO.\,lPUTERS 17t> TEKTRO IX INC 135 395 XEROX CORP 1&9
297 PRING.TO.' GRAPHIC SYS 151 SOFTCRAFT IC 368 TELEVIDEO SYSTEMS. 170 396 XEROX CORP.. 415
298 pRI~CETON GRAPHIC SYS 359 SOFTLINE CORP 81 366 THOMSON CONSUMER PROD 160 397 XOR CORI'. . ....... 383
299 PRIORITY ONE 456 336 SOFTRONICS 447 367 THREE 11.1 COMPA Y .. 7&.79
301 PROGRAMMER S SHOP 349 338 SOFTWARE LI K THE 66 136 TIGERTRONICS 430 • Corrtspottd dirtelly wit~ (omp...m~
302 ['S COMPUTERS 143 339 SOFTWARE LINK THE 147 TI NEY ROBERT GRAPH[CS 380
303 OIC RESEARCH 338 340 SOFTWARE MASTERS. 230 368 TOSHIB.~ AMERICA INC 39&.399
304 OU,I nCH "l 451 341 SOFTWARE SOLUTIONS INC 125 369 TRANSWEST COMP PROD 457

OU,\lD SOfTWARf lTD 250 342 SOLUTION SYSTEMS 348 370 TURBOroWER SOFTWARE. .355
305 OIJALITY pRINH RS 447 343 SOLUTION SYST~MS 348 371 US. ROBOTICS 403
30t> OUANT SYSn.MS 449 344 SOLUTIONWARE CORP 451 372 US. ROBOTICS .405 INTERNATIONAL ADVERTISING SECTION
307 OUANTEK CORP 351 345 SONY CORP OE AMERICA 114. 115 373 U.S ROBOTICS. 407
308 OUANTEK CORP 351 SOURCE TELECOMPUTING CORP 263 U.s SERVEX ....... 294 501 AMERICAN BUYING & EXPORT
309 OUANTUM SOFTWARE 159 OE AMERICA. 357 374 UNIEIED SOFTWARE SYS.. .457 SERVICES 128E
311 RADIO SHACK (IV 346 SPECTRUM SOFTWARE 187 417 UNISOURCE .. 23& BYTE. . 12&A. 1281. 128K
312 RAINBOW TECHNOLOGIES. 430 347 SPRUCE TECHNOLOGY CORP 182 375 U ITECH 445 502 CASIO .............. 12&L
313 RAMADA IN~S 269 348 STARBUCK DATA CO 453 410 VAULT 169 503 COMMUNICATIONS
314 RAllONAI. SYSII \IS 323 350 STATSOFT 246 376 VENTEL INC 27 ELECTRON[CS . 12&F. 12&G
315 RfLATIONAL DATABASE SYS 30 351 STERLING CASTLE 457 377 VERTEX SYSTEMS .420 504 FORTH·SYSTEME . .12&H
317 ROBOT EXPERIME TER 445 352 STR[Df \,l[CRO 50 378 VERTEX SYSTEMS 420 505 GREY MAnER. . ..... 12&H
319 ROSE ELECTRONICS 449 ]53 STRIDf MICRO 51 379 VERTEX SYSTEMS 339 506 KCSYSTEMS. ..12&H
320 SC DIGITAL 430 354 STSCINC 354 380 VERTEX SYSTEMS 339 507 L E TECHNOLOGIES 12&1
321 5-100 DIV 696 CORP 458 355 SUMMIT SOFTWARE TECH I C396 381 VIASY CORP 192 MICRO 11.11 T 12&8
322 5-100 DIV 696 CORP 458 35t> SU TRONICS CO INC. 442 3&3 VIDEO TECHNOLOGY. 1& 50& MULTITECH I DUSTRIAL CORP. 12K
323 SAB·L1NK INC 453 357 SUPERSOFT . 34t> VLM COMPUTER ELECTR 455 509 OLiVEnl. .12&0
324 SArFWARE 430 358 SUPREME COMPANY 449 385 VOCS 453 510 WI TECH CORP .. .12&H
325 S,IMSUI'G fI CTR DEVICES 145 SYSGEN INC 249 38t> WALLSOFT SYSTEMS. 402

32t> SATELLITE SOFTWARE 290 359 SYSTEMS \,lANAGEMENT 2t>7 387 WAREHOUSE DATA PRODUCTS 21>8 No domtsl/c i"quirits. pltQ5'

, PS SUBSCRIBERS ONLY! *
T I Use BYTE's Telephone Inquiry Processing System

Using TIPS can bring product information as much as ]0 days earlH'r

SEND FOR YOUR 1)
SUBSCRmER LD. CARD

If you are a new subscriber or have lost your J.D. card, circle #1 on the Reader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

GET PREPARED 2) Write your Subscriber Number, as printed on yow:" Subscriber J.D. Card, in boxes in Step 5 below.
(Do not add O's to fill in blank boxes)

3) Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS 4) Now, on a 'lbuch-'lbne telephone dial: (413) 442-2668 and wait for voice commands.

ENTER YOUR
SUBSCRmER AND
ISSUE NUMBERS

5) When TIPS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad
ignoring blank boxes)
Enter 00000000

6) When TIPS says "Enter magazine code & issue code"
Enter ill IJl] I5J

14.00000
15.000
16.000
17.000

When TIPS says "Enter (next) Inquiry umber"
Enter one inquiry selection from below (ignore blank boxes)

b) Repeat 7a as needed (maximum 17 inquiry numbers)

1. 0 0 0 6. 0 0 0 10. 0 0 0
2.000 7.000 11.000
3. 0 0 0 8. 0 0 0 12. 0 0 0
4. 0 0 0 9. 0 0 0 13. 0 0 0
5.000

7a)

8) End session by entering 0 0 IJl] ill

9) Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924·9281.

ENTER YOUR
INQUffiIES

END SESSION

If you are not a subscriber fill out the subscl'iption card found in this issue or, call BYTE Circulation 800-258-5485.
-Domestic and Canadian Subscribers Only!

488 BY T E • SEPTEMBER 1985



NEe PRImERS.
TI-IEYONLVSfOPWHEN
YOUWANT1HEMID

Spinwriter 8800
letter-quality printer.

NEC printers are incredibly reliable.
In fact, with normal use, an NEC printer can run an average of 5 years before it needs a

repair. And chances are, that repair will take only about 15 minutes.
To become that reliable, an NEC printer has to go through some ofthe most demanding

tests in the industry.
First, we test every single part before it goes into the printer. Then we test the printer itself.

Nothing is forgotten. Nothing is left to chance. "
But reliability is only part ofthe story. There's much more. Our printers work with every

popular Pc. With more leading software programs. And with more forms handlers to make
paperwork a snap.

So no matter what your printing needs - and no matter what size your budget - NEC has
a printer for you. Our full line ofSpinwriter® printers, for low to high speed letter quality printing.
And our versatile Pinwriter 1M and Color Pinwriter printers, for high resolution dot matrix printing.

To fmd out more about NEC printers, call 1-800-343-4418 (in Mass. 617-264-8635).
Or write: NEC Information Systems, Department 1610, ~ C
1414 Massachusetts Ave., Boxborough, MA 01719. ~~

NEe PRINfERS.1HEYONLYSIOPWHENYOUWANT1HEMlO. L l
Cae NEC Information Systems, Inc.
Computers and Communications

Spinwriter is a registered trademark of NEe Corporation. Pinwriter is a trademark of NEe Corporation. Inquiry 271




	xx 19850901 byte
	xx 19850902 byte
	xx 19850903 byte
	xx 19850904 byte
	19850905 byte

